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of  Nenroptera,  297 — derivation  of  emoifonn  ]utb,  297 — of  SialicUe,  397— 
of  thyeanarifarm  larvn,  297 — diversity  of  tTenropteroiu  larv»,  897 — larvn 
of  SialidB,  207— of  Hemeroblid*,  S97— of  Trichopteira,  896— of  Panorpidn, 
996 — eigniOoanoe  of  the  abdominal  legs  ol  Psnorpid  larvu,  299 — the  hyper- 
metamorphosiB  of  MantUpa  a  key  to  the  origin  of  a  complete  metamor- 
phoalt,  S09 — the  aspect  of  the  Nenroptera  comparatively  apeoiallMd  and 
modem,  999 — the  tfenropterona  labium  a  seeondary  product,  999 — origin 
of  the  Coleoptera,  299 — the  free,  aotive  larvs  of  the  camivoroiu  gronps 
moat  nearly  allied  to  the  primitive  form,  300 — the  scavenger  and  phyto- 
phagons  larrra  ahow  iuereaaing  degradation  of  development,  300 — the 
r^tive  foim  of  the  maxills  a,  good  index  of  the  general  development  of 
the  body  in  Coleoptera,  3D0 — stmctnre  of  maxill»  in  the  several  families, 
309— cloM  resemblance  of  the  month-parts  of  Elsterid  larrn  to  those  of 
Oambid  larva,  301 — the  hypermetamorphoeia  of  Melolde  funiahe*  a  olew 
to  the  probable  origin  of  tbe  different  types  of  Coleopterons  larvM,  301— 
brief  deacription  of  the  metamorphoees  of  Heloe,  301— of  Bpioanta,  302— 
oomparison  of  the  larval  stages  of  Ueloidn  with  the  different  types  of 
Coleopterous  larvn,  302 — origin  of  Uie  Diplera,  Lepidopt«ra,  and  Hy- 
menoptera,  303 — preeence  of  temporary  abdominal  appendages  on  each 
segment  of  Lepidoptorons,  Coleopterons,  and  Orthopteiona  embryos, 
304 — description  of  the  atmotare  of  Dermatoptera  (Forflonla},  304— Labia, 
30e— larva  of  Forflonla,  308— Orthoptera,  309— Blattarin,  309— close  re- 
lation of  Blatta  and  Termee,  310— stmctnre  of  Mantlde,  310— BlatU  the 
■tem-fonn  of  the  Ortboptera,  312 — HantiB  oonneots  the  Aorydii  and  the 
Blattari«,  313— atmctnre  of  Fbasniida,  313— Diapheromera,  319— Priso- 
pns,  313 — this  genos  oonneots  tiie  Phasmida  with  the  Aorydii,  314 — itruc- 
tnre  of  Acrydii,  314— Caloptenns,  314— Pioscopia,  316— Conocephaliu, 
318— Loonstaris  (Anabnia),  3ia-aryllidw,  319-GryUns,  319— Oryllo- 
talpa,  3SC— (Eoanthna,  329— eeqnenoa  of  families  of  Orthoptera,  3S3— 
Btmoture  of  Fsendonenroptera,  323 — Corrodentia,  322 — Perlidn  (Ptero- 
uaieys),  322— Psooidae  (Psooiu),  Xt6— TenniticUe,  326— Odonata,  399— 
Ephemerina,  333— Nenroptera,  335— Plaulpennia,  336--SiaUd»,  33&— 
Henieroblidn,  338 — Panoipidn  (Pauorpa),  342 — Triohoptera  (Llnmephi- 
Ina),  344. 

CHAPTER  Sn. 

NOIK  ON  THX  OKOORAf  mCU.  DISTBIBtlTIOM  OF  THE  BOOET  UOUMTAIH  lOGUST, 
ILLUSTRATED  WITH  A  COLORED  ZOO-OKOORAPHIOU.  MAf  OF  NORTH  AMERICA. 

APPENDICES. 
APPENDIX  I. 
Earit  sxfbeexoes  to  the  occurrence  of  the  Hessiam  flt  IK  North 

AXXRIOA 

Early  newspaper  references,  [3]— in  17B4-'86,  at  Long  Island  and  West 
Cheater,  [3]— in  1768,  in  Long  Island,  Delaware,  New  Jersey,  and  Penn- 
sylvania, [3] — the  fly  resisted  by  oertain  varieties  of  wheat,  [3-6]. 
APPENDIX  U. 

A.  DEBOEiFnoir  oftherte  oaij.-ohat.    Bt  Db.  Bmbmah  Loew 

Tiews  aa  to  the  original  country  of  the  Hesaian  fly,  [6]— tl^  rjo  gaU-gnat 
and  the  Heeaian  fly  may  not  be  the  same  speeles,  [6]— desorlptton  of  the 
rye  gall-gnat,  C.  maUna,  [7]. 
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B.  Observations  OK  THE  MBW  CROP  OAu^QNAT.  Bt  Da.  Baltsasas  Wagner, 

FuLDA,  1861.   Translated  b;  Carl  F.  GisBler [8] 

Literatara,  [B] — preliiaiuary  coiisideration  of  the  snbimago  and  imago 
stages,  [8]— ocoarrence  at  Fnlda,  [8]— breeding  andei  aete,  [9]— aea- 
sonal  uid  sexual  diSbreDcea,  [fi]— the  fly  short  lived,  [10] — deecTipIion 
of  the  adult  [10]— of  the  male,  [lif]— of  the  female,  [U]— the  winter 
jteneratiDD,  [14] — the  egg,  [15] — the  maggot,  [16] — the  pnpa  or  chry- 
salis, [19]— the  perfect  insect,  [SO]— seaMnid  and  aexnal  differencee, 
[SI] — only  the  maggots  hibeniat«,  [32] — single  and  donhle  brooded, 
[23]— summer  generation,  [23] — the  new  cereal  gall-gnat  aa  oomparad 
with  Ceoiiomi/ia  teealiita  Loew,  [24] — coraparieonof  (XtMoIiiMt  Loew  with 
C.  dMtmeUtr  Say,  [34]— views  of  Loew,  Fitch,  and  Herricfc  discosaed, 
[25]— the  rye  gall-gnat,  C.  isoaliiia  and  C,  dmlnutter,  all  of  one  speoiea, 
[28]— the  name  Hewian  fiy  not  Jnstiaed,  [28]— hlstorioal  evidenoe  there- 
on, [28]— attempt  at  a  new  theory  of  the  origin  of  the  inaeot,  [31] — of 
Asiatic  origin  f,  [31] — carried  to  North  America  ftom  France  or  Spain, 
[32]— paraaitea,  [33]— maedlef,  [34]— the  removal  of  the  barley  after- 
growth, [34]— picking  by  hand,  [35]— grazing,  [35]— mowing,  etc.,  [36] 
— sowing  grain  aa  bait,  [36] — plowing,  bnrving,  rolling,  [37] — riohness  of 
soil,  [37]— redstlve  Tarietiee  of  wheat,  [38}— aowing  late  or  euly,  [38]. 

APPENDIX  m. 

The  Hebbiak  flt  ik  Silesia  ik- 1868.    BTpRorBMORDK.FBRD.  Cook [39] 

The  Heeaian  fly,  Ctcidomyia  drafmofor,  and  other  diptera  obaerTed  destroy- 
ing grain  in  Silesia,  [39]. 

APPENDIX  IV. 

KOEFPEK'S  ACCOtTNT  OF  THE  HlSSIAN  FLT.     Bt  F.  T.  Kobppxn,  St.  Peters- 

BDRO,  1880 [41] 

The  Hessian  fly  recently  detected  extenaively  distribnted  in  Enssia,  [41] — 
two  generations  eaoh  season,  [41] — number  of  egga  at  each  deposition, 
'  •     [41]— paraaites,[41>-donbtfnlspeoieBof(;eoidoniyla,[42]— descriptions 
ofapecies,  [42]. 

APPENDIX  V. 

The  Hessian  flt  not  imported  vrom  Edbope.    By  Dr.  E.  A.  Haoen,  Cam- 

BRiDOE,  Mass —    [43] 

Conclaaions  of  the  author  and  othera  as  to  the  aativity  of  Ceetdomyla  i«- 
atmctor,  [43] — not  imported  by  the  Heesian  troops,  [43]— probably  hero 
liefore  the  war,  [45]— not  known  in  Germany  before  1857,  [46] — mistakaa 
corrected,  [46]- a  critical  review  of  its  history,  [47]— marked  dlflFerence 
between  C.  dettraetar  and  C.  leoolina,  [49]. 

APPENDIX  VI. 

Kbport  on  tbb  Kockt  Mountain  locust  in  1860.    Bt  John  Mabtek [r><i] 

Beport  to  Dr.  Cyras  Thomas  of  observations,  [50]^^amage8  from  looosts 
and  whetit  flies  in  Minneaota,  [50]— previous  damages  from  loonsta  in 
Dakota,  [51]-ia  Montana,  [53]. 

APPENDIX  Vn. 

Report  of  notes  uade  in  18S0  bt  A.  J.  Ghipkan [55] 

No  looosts  in  Kansas,  [55]— suffering  from  drought,  [65]- favorable  cli- 
matic changes.  [55] — the  loouata  in  Colorado,  [56]. 
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APPENDIX  vrn. 
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HlSCXLUXKOUB  LOCUBt  MOTBS | 

Datoa  and  looalities  of  loomrt  Bwvma  thkt  bftTO  attained  tbe  eout  of  Qnftt 
Britain.  Notei  by  A.  E.  Swlnton,  [67"] — ooann«iice  of  the  migrmtmy 
loonat  Id  Japan,  [69] — early  notloea  of  loonats  in  North  America,  [69] — 
loonats  at  Fort  Frontenao  or  Cataraqnf,  Canada,  [59] — at  Pnerto  He- 
gnro  Harbor,  California,  [60]— the  loaaat  In  Califbmia  In  1880,  [60]— in 
NeTada,  [60] — loonata  and  caffe«  trees  in  Oaatemala,  [60] — hiototy  of 
loeoata  in  other  conntriea,  [61] — looosta  probably  never  will  do  eo  mneh 
damage  again  in  North  Amerloa,  [61] — atilitation  of  locusts  aa  food, 
[61] — of  orioketo  m  manon,  [OS]— ravagea  of  loonata  in  Snaaia  in  1879 
and  1880,  [62]— in  the  Canoanu,  [S3]— In  ElizaTOtopoI,  [Q3]— in  the  di»> 
triot  of  SHsaoha,  [64]— plowing  ai  a  means  of  fcllling  the  loonsti,  [64] 
— destznotion  of  loenob  in  the  diatrict  of  Gori,  [64]— loenata  in  China 
in  1878,  [66]— oil  as  a  means  <at  destroying  them,  [6S]— 3,000,000  oattiea 
of  eggs  ooUeoted,  [65] — artlole  on  the  extermination  of  the  locnst  in 
China,  [65-68]— Chinese  bibUograpby  of  the  snbjeot,  [66]— Chinese  reg- 
olations  regarding  the  extermination  of  looosts,  [ST] — loensts  in  Cape 
Colony,  Booth  Africa,  [66]- raTagea  of  nnfiedged  lodnata,  [68]— loonata 
OB  fbod,  [69^] — barriers  as  means  of  wuding  off  and  oaptnring  looosts, 
[69] — egg  laying  and  hatching,  [72] — pioteotion  against  flying  loooata, 
[73]— loonsts  in  the  PhiUppine  Islands  in  1878-^,  [7S]— the  loonst 
plagne  in  Bolivia,  [73] — loonsts  in  India,  [73] — in  the  Ottapid^nm 
Talnq,  [73}— in  Battor,  [73]— request  of  the  Hadiaa  Oovemment  fbr 
tnibrmation  as  to  the  movements  of  the  locnsts,  [74] — looosta  in  Knl- 
lapnrnm,  Comarallugnm,  Kolamam,  and  in  the  Polni  Talnq,[74] — dlffl- 
cnltles  In  coping  with  locnsts  In  Bonthem  India,  [74  J — means  against 
nnfiedged  loonBts,  [76] — loonsts  driven  into  the  sea  at  Tnticorin  and 
"nichendOT,  [76]— recommendation  of  rewards  for  gathering  locusts, 
[76]— loonsts  at  PoryapBtty,  [76]— in  the  Bellary  district,  [77]— reoom- 
mendation  of  means  against  loonsts,  [TSl^oonsts  at  Hadnra,  [78] — 
deatmotion  of  yoang  loonsts  by  flie  at  Pothanore,  [7S] — loonsts  at  Ti- 
nxnnoorthypovll,  Dhnlly.and  Jellipatty,  [79] — in  varinna  porta  of  the 
Pnnjab,  [TO] — means  against  the  locnsts,  [79] — ramnneration  for  deatmo- 
tion of  loonsts,  [SO]— locnsta  in  Coddapah  distriot,  [81]. 

APPENDIX  IX. 

EXPBRIXNCI  WITH  THB  8PRINO  CAHKUt-WORK.     BT  UAKTUT  A.  HOWXIX,  JR..      [ 

Means  employed  to  save  an  orchard  from  the  ravages  of  oanker-wonns, 
[82] — pruning,  mannring,  and  waBbing  of  the  trees,  [82] — spraying  of 
tbe  leaves  with  soft  soap  and  aiBenit«  of  soda  in  water,  [8:9] — belting 
the  trees  with  Bulphnr  and  adhesive  miitnres,  [83]— endurance  of  the 
moths,  [84] — variation  of  oolor  In  eggs,  [86]— most  praotioal  means  of 
mllef,  [86]— adnlterations  of  Paris  green,  [86]— good  foroe-pnmps,  [85]— 
distribntion  of  oanker-worms  by  the  wind,  [86]. 
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PREFACE. 


This  report  was  planned  during  the  period  when  the  Oommiasion  was 
oharged  by  Congress  vith  the  inToatigatioti,  not  only  of  the  Bocky 
Mountain  locuat,  bnt  of  other  insects  injorions  to  agricoltare.  Hence 
it  is  divided  into  three  pEurts. 

Part  I  embraces  chapters  on  the  Eocky  Mountain  locost  fuid  on  other 
locosts  and  the  Western  cricket.  In  Chapter  I  some  additional  chrono- 
logical facts  for  the  years  1880  and  1881  are  given;  while  Chapters  U 
and  III  contain  reports  of  observations  in  the  northwest  territories  for 
the  years  1880  and  1881  respectively,  by  Mr.  Lawrence  Broner.  It  has 
been  the  object  of  the  Commission,  since  the  completion  of  the  work  on 
which  oar  first  and  second  reports  were  based,  to  have  the  breeding 
groonds  of  the  loonst  examined  annually,  as  far  as  possible,  with  a 
view  of  ascertaining  the  prospects  of  injnry  or  immunity  from  its  rav- 
ages the  ensniug  year.  Mr.  Brnner's  work  was  in  pursuance  of  this 
object,  and  the  results  were  given  to  the  public  at  the  time,  pending  the 
deJayed  printing  of  this  volume. 

In  Chapter  lYMr.  Bruner  has  also  given  a  list  of  the  species  of  locosta 
known  in  North  America,  and  some  notes  on  the  Western  cricket. 

Chapter  Y  contains  some  interesting  data,  by  Mr.  A.  H.  Swiuton,  on 
the  probable  connection  of  locust  multiplication  and  migration  with  solar 


Part  II  embraces  three  chapters,  and  is  devoted  to  popular  treatises 
on  three  well-known  injurioos  insects  of  national  imtwrtance. 

Chapter  YI,  by  Mr.  Biley,  treats  of  the  Army  worm.  It  has  been  pre- 
pared with  a  view  of  presenting  a  fall  and  connected  statement  of  all 
tliat  is  known  in  reference  to  the  insect,  and  will  be  found  to  contain,  in 
addition,  a  number  of  recent  facts  and  observations  not  elsewhere  re- 
corded. 

Chapter  YII,  by  Mr.  Biley,  treats  of  Canker  worms.  It  is  also  a  gen- 
eral account  of  these  destructive  insects,  prepared  with  a  view  of  bring- 
ing together  the  more  recent  discoveries  with  regard  to  them. 

Chapter  YIU,  by  Mr.  Packard,  treats  in  a  similar  manner  of  the  Hes- 
sian fly,  and  is,  in  fiiot,  a  revised  edition  of  Bulletin  No.  5  on  that  insect. 

Part  III  is  devoted  to  miscellaneous  subjects,  and  contains  the  more 
technical  matter  of  the  report.  It  embraces  four  chapters  relating  to 
the  development,  metamorphoses,  and  anatomy  of  the  locust  and  other 
insects,  the  result  of  more  pnrely  scientific  studies  carried  on  with 
the  more  practical  work  of  the  commission. 

Chapter  IX,  by  Mr.  Packard,  contains  a  number  of  descriptions  of  the 
larvee  of  Injurious  forest  insects,  and  is  accompanied  by  numerous  figures 
by  Dr.  Carl  F.  Gissler. 

,  <„, :  «,Gooi^lc 


XIT  PBEFICE. 

Id  Ohapter  X,  by  Mr.  Pa^^ard,  there  is  given  a  partial  account  of 
the  mode  of  developmeot  of  the  loooets  [Caloptentu  atlanis  and  ^etu$), 
pie&ced  by  a  geoeral,  but  bhe^  acoonnt  of  the  embiyology  of  msecta  in 
general ;  a  few  concluding  pages  are  devoted  to  some  points  in  the 
breedinghabits  and  development  of  two  bfurk-boriog  beetlea  deatmotive 
to  evergreen  trees.  This  chapter  also  contains  a  discnssiou  as  to  the 
mode  of  origin  of  the  wings  of  insects,  with  a  final  section  on  the  nam- 
ber  of  segments  in  the  head  of  winged  insects. 

In  Chapter  XI,  also  by  Mr.  Packard,  are  given  the  reenlts  of  dztended 
studies  on  the  external  anatomy  of  insects  of  the  order  Orthoptera, 
(to  which  the  loonat  belongs),  together  with  that  of  the  allied  orders. 
This  has  led  the  anthor  to  propose  a  separation  of  those  Kenroptera 
with  complet«  transfbrmatioos  (as  had  already  been  done  by  certain 
Owman  and  English  entomologists),  from  the  Psendonenropt^ra,  and  to 
regard  these  two  groaps,  with  the  Orthoptera  and  Dermatoptera  (ear- 
wigs), as  four  orders  of  a  category  which  may  be  regarded  as  a  super- 
order,  for  which  the  name  Phfloptera  is  proposed.  The  characters  of 
the  Phyloptera  are  given,  and  those  of  the  four  above-mentioned  orders, 
followed  by  some  suggestions  as  to  their  probable  genealogy;  closing 
with  a  condensed  statement  of  the  essential  pecaliarities  of  structure  of 
the  families  as  represented  by  one  or  more  typical  genera^  and  illostrated 
by  numerous  figures. 

The  twelfth  and  condnding  chapter  comprises  a  brief  description  of 
a  colored  zoological  map  of  North  America,  supplementary  to  aoooonta 
of  the  geographical  distribntion  of  the  Bocky  Monntain  locust  given  in 
the  first  and  second  reports  of  the  Commission. 

The  appendices  include  (I)  early  references  to  the  occurrence  of  the 
Hessian  fly  in  J^orth  America ;  (II)  extended  articles  on  the  Hessian 
fly,  translated  from  the  German  of  Dr.  Herman  LSw  and  Dr.  Balthasar 
Wagner;  (III)  an  accoant  of  ii^jury  to  grain  in  1869  by  the  Hessian  fly 
in  Silesia,  from  the  German  of  Dr.  Ferd.  Cohn ;  (lY)  a  translation  of 
an  acconnt  of  the  same  insect,  by  F.  T.  Edppen;  and  (Y)  Dr.  H.  A. 
H  agen's  discaasion  as  to  the  original  source  of  the  Hessian  fly. 

Appendices  YI  and  YII  contain  brief  reports,  by  Mr.  John  Marten  and 
by  Mr.  A.  J.  Chipman,  of  observations  on  the  Bocky  Mountain  locust  in 
1880;  Appendix  YIII  gives  a  number  of  notes  on  locusts,  and  especially 
of  their  injuries  and  the  means  used  against  them  in  other  countries; 
while  Appendix  IX  contains  some  interesting  experience  on  the  Spring 
Canker-worm,  by  Mr.  Martin  A.  Howell,  Jr. 

The  Commissioners  heartily  thank  the  various  correspondents  who 
have  replied  to  inquiries,  and  take  pleasure  in  acknowledging  their  in- 
debteduess  to  Mr.  A.  H.  Swinton,  of  England ;  Bev.  Samuel  Lockwood, 
of  Freehold,  K.  J.,  and  Mr.  Martiu  A.  Howell,  of  Greenwood,  III.,  for  con- 
tributions; to  Mr.  L.  O.  Howard,  and  Mr.  B.  P.  Mann,  of  the  Entemo- 
iogical  Division,  for  material  assistance  in  the  preparation  of  Chapters 
VI  and  VII  respectively,  and  to  Dr.  Carl  F.  Gissler,  for  drawings. 
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IN  REFERENCE  TO  THE  ROCKY  MOUNTAIN  LOCUST. 
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CHAPTER   I. 


ADDITIONS  TO  THE   CHBONOLOGT  OF  LOCT781  RAVAGES. 

THE  BOOKT  UOUHTAIN  LOCUST  IK  1880  Aja>  1881. 

This  chapter  is  iu  contloDation  of  a  similar  one  in  onr  second  retwrt. 
The  ntader  is  rofeired  to  a  succeeding  chapter  for  data  regarding  the 
locaat  in  Montana  and  ac^loining  regions,  and  also  for  Nebraska,  where 
special  observations  were  made  by  our  asBistantsin  the  field.  Aa  will  be 
Been,  the  locust  committed  ouly  local  ravages,  and  these  in  rare  cases, 
this  year.  The  distributioii  of  the  scattered,  thin  swarms  was  pretty 
mach  as  in  1879. 

THS  LOCUST  IN  TEXAS  IH  1880. 

While  no  locusts  were  reported  in  this  State  in  1878  (see  onr  second 
report  p.  2),  swarms  of  locusts  were  reported  May  17, 1879,  at  Dallas. 
In  the  autumn  of  1880  large  swarms  fiew  into  the  region  of  Jacks- 
boro,  as  will  be  seen  by  the  following  extract  from  the  daily  papers : 

In  Jkokaboro,  Tex.,  yesterday,  immenM  swanne  of  Krauhoppen  appeared,  coiaiag 
from  the  north,  at  timet  abtcnring  the  nui.  A  farm  near  here  is  completely  demoliahed, 
eren  the  ootton  atallu  being  devoamd. 

Mr.  Heniy  Boll,  of  Dallas,  corroborated,  to  ns  this  statement,  stating 
that  at  a  point  17  miles  northwest  of  Jacksboro  they  flew  into  Lost 
Valley  late  iu  September,  and  that  the  ground  was  literally  covere<I  with 
them.  He  also  saw  them  quite  numerously  in  China  Creek,  Wichita 
Oonnty,  near  Wagner's  ranch,  in  October.  A  few  were  also  seen  in  the 
air  passing  over  Dallas,  October  20-25,  1880.  The^  hatch  oat  early  in 
April  at  Dallas,  "  when  the  plover  are  here  to  feed  on  them."  The 
swarms  usually  arrive  early  in  October,  and  are  apt  to-  injure  the  new 
winter  wheat. 

During  onr  trip  to  Texas,  In  the  spring  of  1881,  we  obtained  the  follow- 
ing additional  information.  At  a  region  thtrt7  or  forty  miles  west  of 
Oorsicana  the  locusts  flew  in  from  the  north,  in  October,  1880,  and  laid 
eggs,  but  none  had  hatched  April  3,  the  date  of  our  visit  We  were 
told  that  the  locusts  had  visited  Gorsicaua  itself  twice  only  within 
eighteen  years,  and  then  tliey  came  too  late  to  do  any  harm,  the  young 
1 1  the  spring  appearing  in  scattered  swarms. 

Into  Tarrant  County  locusts  flew  the  last  of  September,  1880,  but  in 
small  numbers. 

At  Eastland,  the  last  appearance  of  locusts  was  in  the  aotsmn  of 
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1879,  when  they  flew  in  from  the  Dortb  all  along  the  line  of  the  Texas 
and  Pacific  liailroad,  the  northwest  winds'briofnug  tbem  in  from  the 
"plains,"  which  extend  eastward  to  witliin  aboat  160  miles  of  Eastland. 
In  Indian  Territory  no  locaats  appeared  in  1880.  Three  years  ago 
locuste  flew  in  at  Eufaula. 

THE  LOCUST  HI  COLOBADO  IN  1880. 

The  locust  was  looally  a  little  more  ii^jurioas  in  Colorado  this  year 
than  in  1879,  bat,  as  will  be  seen  by  the  following  letter  tmm  the  editor 
of  the  Colorado  Farmer,  none  appeared  in  the  State  until  late  in  summer: 
Denvir,  Coto.,  Septttnber2i,  1880. 
DejUi  Sir  ;  In,iepl;  would  s»y  that  locnita  app«u«d.  in  anr  paaka  About  t^e  1st  of 
Angnat,  bred  there,  I  think,  aod  a  few  swatmB,  vary  looal  in  extant,  reftohed  the  vi- 
oinltf  of  Bonlder  and  LoDgmont  and  Denver  aboat  the  12th  of  Angnet.  In  n  few 
places  they  were  quite  thick  and  slightly  iiijaied  a  few  aores  of  grain  and  garden 
vegetables.  They  hare  not  attempted  to  get  far  fi«nithe"foot-hil]B,'' and  IiaTe1>e«D 
working  in  an  ansettled  and  distracted  kind  of  a  way.  Some  have  ooapled,  and 
some  bored  into  the  ground,  as  if  to  lay  egg« ;  bnt  I  have  hunted  soniewtiat  in  their 
holes  for  eggs  and  only  Iband  one  bonoh,  and  othen  whom  I  have  requested  to  hunt 
report  finding  no  eggs. 

Idonothaveany  ^iprehensionaf  loenats  aext  season,  or  at  least  in  noraljere  to  hurt, 
bnt  1  would  not  be  surprised  if  they  reached  here  in  IS^  in  numbers  sufficient  to  do 
damage. 

Yours  trob', 

J.  8.  STANGEK 
Prof.  A.  S.  Packard,  Jr., 

Proridence,  B.  I, 
P.  8. — The  locusts  appareotly  came  from  MiddM  and  North  Pack,  and  it  waa  re- 
ported some  e*me  over  Uie  range  from  the  northwest. 

J.  8.  8. 

THE  LOOnST  IN  UTAH  IK  1880. 

Daring  onr  journey  to  Utah,  late  in  Jaly  of  this  year,  do  locnsts  were 
aeen  or  beard  of  in  pasaiag  otot  the  Unicm  Pacilic  Kailroad  through 
Wyoming.  None  were  seen  or  had  been  seen  by  residents  this  year  at 
Laramie,  Book  Cre^  Station,  or  in  Echo  OaSon,  in  Utah.  On  the  26tb 
they  were  seen  In  abundance  at  Lake  Point,  Salt  Lake,  but  no  damage 
was  done  by  them.  Some  were  heard  of  below  Provo,  and  inquiries 
eQioited  tiie  informatiou  givea  below.  A  few  appeared  in  Cache  Valley. 
The  following  o(»Tespondenoe  shows  the  distribation  of  locusts  in  Uiis 
Territory  this  year,  while  Map  I  will  indicate  the  direction  of  flights: 

From  Hay  19  to  the  beginning  of  June,  groashoppeni  were  pretty  generally  present 
throughout  Central  Utati,  bnt  not  in  great  ab  no  dance,  except  in  some  places  near  the 
dry  benches,  where  the  hatching  went  on,  andyouug  wiugleaa  'hoppers  visited  the  cul- 
tivated patcbefl,  dto.  But  as  a  general  thing  our  people  know  more  of  the  habits  of 
theee  pests  and  take  effective  steps  to  get  rid  of  tbem. 

The  routing  them  ont  by  diggiug  up  aud  buruiog  eggs  appears  to  be  the  most 
simple  method,  as  I  staled  to  yon. 
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Mimoramda  for  Dr.  Packari. 

Mas  Sil|  1S60. — BeaTer  aod  ■nrrouDding  places,  "  abnndant." 

Man  31. — Young  hoppers  numeroDS  on  northetut  of  Bait  Lake  City. 

Jmt  11. — Plenty  at  SpringriUe. 

Jane  12.— Provo  Valley. 

J«*»  16. — Cacbe  Valley.    Benches. 

Jvlg  20. — OroBshoppera  were  reported. 

Also  euly  Id  July,  abaodant  on  the  fonn  land. 

HosBUM,  Salt  Lakb  Citt,  Utah,  JWy  31,  1880. 

MtDear  Sir:  I  received  yonr  postal  oan).  Wac  extremely  Mrry  to  leant  that 
yon  had  been  attacked  vith  ohilla  and  fevers,  the  very  moladiea  which  commenced 
my  late  serloiiH  illness.  I  do  hope  ta  hear  of  yoar  speedy  recovery.  The  note  I  pro- 
pared  for  yoQ  I  inclose.  I  have,  since  I  saw  yoa,  heard  from  Provn  and  from  Jnab 
County  (from  Hona)  that  abont  three  weeks  ago  the  nioppers  developed  suddenly  and 
buve  done  much  mischief  iu  plaoes.  I  forgot  to  mention  to  yon  that  I  have  told  many 
of  onr  people  to  write  to  yon  dlrecttyftomthelr  own  homes,  and  I  have  fbnnd  that  some 
have  done  so,  respecting  JoeeoC  pests  generally. 

ShoQid  It  be  yoor  wi^,  I  can  get  yon  complete  statistics  at  any  time  by  putting  » 
request  (to  our  leading  men  In  oar  settlements  for  lelbrmation)  in  oar  ehoroh  papers. 

I  am  qnite  satjaUed  that  the  migratory  'hoppers  seonre  favorable  plaoes  in  onr  aid* 
caDons,  and  even  in  well-traveled  oaticns,  where  the  gronnd  Is  Avorable  fer  de- 
positing eggs.  I  have  seen  places  where  nsnally  fbllage  abonnds  quite  desolated  by 
the  overwhelming  horde  of  yoang  'hoppers,  whioh  develop  In  myriads  at  tlmea.  In 
one  side  caSou  (Brigham's  Fork),  in  Emigration  Caflon,  I  saw  a  very  onrious  sight 
in  1873.  The  young  'hoppers  were  there  in  great  strength .  They  hod  eaten  every- 
thing green,  except  the  f«liage  of  trees  growing  by  the  sids  of  ths  creek,  which  had 
withered  up  by  reason  of  the  tent  caterpillars  having  taken  np  A  position  on  the  up- 
per branches,  presenting  the  appearance  of  a  vast  sheet,  aoeoHplecely  had  everything 
been  covered.  Not  many  of  these  'hoppers  coma  down  into  the  volley,  but  a  £bw 
weeks  after  the  Weber  Valley  had  a  visit.  Nothing  was  dene  to  destroy  these  creaU 
urea;  in  fact,  only  "wood-hawkers"  ever  visit  such  out-of-the-way  places.  I  was  Dp 
there  looking  after  a  suitable  building  stone  for  parts  of  onr  temple,  or  probably 
the  eingnlar  sight  I  allude  to  would  have  escaped  observation.  Some  men  with  me^ 
who  work  in  the  mountains  regularly,  told  me  such  sights  are  very  common  In  the 
"  forks"  of  Red  Satte,  Parley's,  and  other  oaltons  of  the  Wasatch. 

How  the  tent  oaterpillaTS  get  on  snbseqnently  I  bad  no  means  of  learning.  On  the 
principle  of  "the  survival  of  the  fittest,"  I  think  the  "'hoppers"  oonld  escape  the 
beat  to  other  feeding  places. 

I  remain,  dear  sir,  yours,  respectfully, 

JOSEPH  L.  BAEFOOT, 
Carotor  of  tlit  Salt  Lake  MuieHm. 

Dr.  A.  8.  Packakd,  Jr., 

Bntoaiolof^l  Cammittioner,  ^ 

Salt  Laki  Cnr,  Utah,  Augmi  6,  IS80. 
Dbar  Sir:  In  aocordanoe  with  agreement,  I  take  pleasure  In  giving  yon  suoh  infor- 
mation tonobing  the  grasshopper  as  I  have  been  able  to  pick  up  in  a  trip  to  Frisco, 
the  end  olliie  Utah  Southern  Bailroad.  Someslxweekssince  thegrasshopperappeared 
in  San  Pete  Valley,  doing  a  little  damage.  A  few  have  been  seen  about  Prove,  Nephi, 
and  contiguons  regions.  At  present  quite  a  swarm  is  devastating  the  district  abont 
Uona3tBtlon,traveraiuga  strip  1  mile  wide  by  5  long.  I  saw  the  fnseota  flying  south- 
ward to-day  In  that  region.    Their  chief  damage  has  been  to  OKta. 
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TIm  war  loanst  1>  being  teen  thia  womu  in  amAll  tmrnben  on  the  moimtalns  about 
Friaoo. 

Very  reapeotflillv, 

E,  E.  WOOD, 
Juitlant  EUtOT  CMeago  Evening  Journal 
Prof.  A.  8.  Packard,  Jr. 

Grikkku,  Powbshikk  Codntt,  Iowa, 

Oetober  i,  ISOO. 
Hy  Dbar  Sib:  A  sbort  time  a^  I  rmeived  ■  letter,  whioh  had  been  delayed,  fh>m 
afrieed  in  Eenosh,  Uillord Coaaty,  Utah.    He  reports  u  fallows: 

"let.  Thegraashoppers  have  laid  their  eggs  in  this  locality  for  two  yean,  about  the 
middle  of  Angoet. 
"3d.  They  have  done  most  damage  to  barley  and  wheat. 
"3d.  The  yonng  seem  to  travel  east. 

"  4th.  The  yooiig  receive  their  wings  about  the  middle  of  June. 

"5tb.  The  old  oneeremoin  and  lay  their  eggs  here.    They  are  depositing  eggs  now,    ' 
AagnetSi). 

"Uth.  Variona  plana  have  been  tried  to  destroy  them,  but  failed.  We  think  the 
beat  la  to  plow  and  hanow  the  land,  and  if  any  young  hatch  oat,  take  all  available 
ebiekena  to  piek  then.  In  this  way  a  great  many  have  been  deatzoyed  already,  but 
they  are  ao  nnmecons  that  many  portiousof  the  fielda  have  been  oompletely  stripped." 
This  lett«i  was  written  August  29.  Before  leaving  Salt  Lake  I  met  with  a  Mend 
who  had  aeen  the  'hoppers  at  Kanoab,  and  from  hie  deaorlption  of  them  I  think  that 
they  aieof  the  eome  species  ae those  laentyou.  He  alao  stated  that  he  met  a  man  in 
Kauoah  who  bad  lost  10  aoree  of  grain. 
Very  respeetftilly, 

OE.  HOWAKD. 
THB  ROCKY  MOUKTAIH  LOOUBT  IN  1881. 

All  ov  ioformation  this  year  concerning  flights  and  solltaiy  appear- 
ances of  locQBta  in  the  Bocliy  Moantain  region  ia  embodied  in  the  fol- 
lowing chapter,  by  Mr.  L.  Bmner,  containing  a  report  of  his  observa- 
tions for  1881.  The  two  maps  for  1380  and  1881  will  give  the  main  focts 
in  grsphio  form. 

THE  LOCUST  IN  TEXAS  IN  1881. 

We  conld  not  learn  that  any  locnsts  were  hatching  ont  in  the  State, 
except  at  one  point,  as  at  the  time  we  passed  through  Texas,  April  1-7, 
the  season  had  been  remarkably  cold  and  backward,  and  it  was  early 
for  tbem  to  appear.  At  Eastland,  however,  we  saw  a  man  who  had 
come  the  day  before  ftom  Abilene,  on  the  Texas  and  Pacific  Kailroad, 
who  informed  ns  that  the  loonats  were  hatching  out  at  a  locality  10  to 
20  miles  west  of  Eastland,  and  that  in  one  place  he  observed  them  thick 
npon  the  gronnd.  Thia  voald  indicate  that  a  scattering  swarm  laid 
their  eggs  near  BasUand  last  antnmn. 

While,  therefore,  no  damage  was  done  in  Texas  inl880andl8Sl,the 
locust  is  indigenous  to  the  plains  lying  in  the  northwestern  part  of  the 
State,  and  fivm  this  region  every  year  light  scattering  swarms  are  car- 
ried eastward  and  soatbward  into  the  inhabited  lower  portions  of  the 
State.  Bat  it  ie  only  in  exceptional  and  very  infrequent  seasons  that 
the  locust  will  ever  swarm  into  the  State  in  destructive  numbers. 

The  facts  we  learned  and  the  knowledge  of  the  State  we  obtained, 
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added  to  onr  experieaces  in  Oolorado  and  TSaw  Mexico,  have  taught  na 
that  the  locnsts  which  formerly  afflicted  thisState  most  have  been  derived 
from  the  plains  in  the  western  part  of  the  State,  and  from  the  valleys  of 
the  Arkansas  and  Oanadian  Bivere,  i.  e.,  from  western  and  soutiiem 
Kansas  and  sontheastern  Colorado,  as  well  as  western  Texas  and  In- 
dian Territory. 

On  M^  II  we  have  inserted  the  flights  and  breeding  grounds  of  1881, 
with  some  ndditioDal  flighta  reported  by  Mr.  Bmner  in  Cb^ter  III. 

THE  LOCUST  IM  UTAH  IN  1881. 

As  we  have  observed  in  a  former  rejiort,  every  year  since  1861,  in 
Utah,  with  two  exceptions,  and  those  perhaps  u?e  each  fit>m  deficient 
data,  there  have  been  at  least  a  few  locnsts  existing  in  swarms.  That 
some  hatched  out  aboat  Salt  Lake  City  will  be  observed  ftom  the  follow* 
{Dg  letter  fr«m  Mr.  Joseph  L.  Barfoot,  curator  of  the  Deseret  Mnsenm, 
and  the  extract  ftnm  the  Salt  Lake  Herald  appended : 

Balt  Laxk  CiTT,  Utah,  Jf«y  12,  ISSl. 

DXAB  SiBi  I  i«oeiT»d  yoon  of  Hay  8,  raipaotbif  the  lacvn  of  ClUiocMnpk,  whldi 
I  will  get  for  yon  Mid  send  In  Alcohol.  I  )i»Te  put  up  *lao  In  epirit  *  tew  apecimeiw 
of  tlte  yoong  'hoppen,  vbfeh  I  noticed  in  the  Heiftld,  of  which  I  tend  yoa  a  oattiii^ 
with  dkte.  I  pnbllah  theae  thlngt,  u  they  re«ch  our  people,  who  aeldom  Me  the 
longer  papen.  The yoang 'hoppen  wen  obMtred  by  mefor*  long  time.  Theyrtnig- 
^ed  for  lift  nohly,  pniMug  the  eulh  *way,  uid,  when  I  offered  food  to  them,  tkklng 
*  leet  foe  ■  moment  to  n&eah  themoelTeo,  aad  then  oommeDcing  kgain  most  vigor- 
oasly  to  free  themselrea.  Then  they  would  emerge  with  *  le^p  of  3  or  3  inohos,  would 
•gain  teat,  as  though  mnch  exhausted,  eat  again,  uid  Tery  rapidly  become  quite  capa- 
ble of  taMug  oara  of  themaelvee.  Dr.  Heber  John  Rioharda  found  the  cn»tiir«a  "In 
a  perfectly  torpid  condition,"  to  use  his  own  words,  and  "In  leas  than  thne  miuntee, 
when  they  were  in  loose  earth,  and  expose  to  the  Inflnenoe  of  the  suu,  they  became 
lively."  I  hare  no  donbt  that  millions  of  these  orealores  hare  been  destroyed  b;  onr 
people  in  harrowing  the  soli  mtter  the  egga  had  been  deposited,  as  well  aa  by  the  or- 
dinary agricnltnral  operations. 

One  of  oni  people  baa  made  a  eimple  machine  for  craihlng  the  graaahoppen.  If  a 
photograph  can  be  taken,  I  wUl  send  yon  one. 

Afl  aoou  aa  I  got  the  soppliea  of  larva,  I  will  mail  to  yon. 
With  great  cespeot,  I  twnain,  yonrg,  truly, 


Dr.  A.  B.  Packard,  Jr., 

Snbmologieal  CvmrntutM. 

ORABaaoPPXKS.— Dr.  H.  J.  Bicbarda,  of  this  olty,  on  Thnraday,  exhibited  Bpaoimfina 
of  young  'hoppen  hatched  from  eggs  of  laat  aeaaon.  They  were  atrnggllng  to  get  out 
of  the  earth  la  a  very  lively  manner.  It  eeems  that  the  neat  had  been  broken  up  by 
the  spade  or  plow,  for  which  reason  the  creatures  conld  not  get  out  of  the  neat.  This 
shows  the  advantage  of  breaking  up  the  soil  where  the  groaahoppera  depodt  thdr 
eggs,  aa  recommended  In  the  government  reports  by  the  Entomological  CommiMion. 
Theae  vet?  IntereatlDg  yonng  "  nutppen"  will  be  sent  to  Dr.  Faokatd  fiir  oxamina- 
tion.— C  AA  Lahi  DmOf  MtnUi. 
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THE  ROCKT  MOUHTAIS  LOCUST  IS  MONTANA  IN  1880.' 

Ontheithday  of  JnljIleftOmaba,  Nebr,,  for  Saint  Panl,  taking  the 
Chicago  and  NorthweBtern  Bailway  and  the  Sioax  City  and  Saint  Fanl 
Kailway,  goiDg  by  vay  of  Sioux  City.  At  Saint  Paul  I  obtained  apaas 
over  the  Kortiiern  Pacific,  which  carried  me  to  Green  Biver,  a  stage 
station  about  100  miles  west  of  Bismarck,  Dak.  Here  I  mode  some 
collections  of  the  voriona  species  of  locusts  to  be  fonnd,  and  also  of  a 
few  data  concerning  their  movements  during  previous  years.  From  this 
place  the  joumey  was  continued  by  stage  to  Miles  City,  at  the  mouth  of 
the  Tongue  River,  where  I  again  halted  to  make  collectioiis  and  inqoire 
into  the  movements  of  locusts  during  previous  seasons.  At  Fort  Keogh 
I  took  passage  on  one  of  the  Yellowstone  line  of  steamers  for  Terrey's 
Lauding,  at  month  of  Big  Horn  Biver,  making  collections  at  all  wood 
statJoDs  and  stopping  places  along  the  ronta,  as  well  as  at  the  Landing, 
where  I  remained  about  twenty  hours.  From  this  place  the  course  taken 
was  np  the  Yellowstone  Biver  to  near  Bozeman.  Daring  this  portion 
of  the  trip  several  aide  jonmeys  were  made  and  some  time  spent  in  col- 
lecting specimens. 

At  Bozemau,  where  the  ilongest  stop  was  made,  I  took  qnite  a  number 
of  side  jonmeys  into  the  surrounding  country  and  moantains  for  8i>eci- 
mens^  and  also  spent  much  time  in  conversing  with  persons  from  various 
parts  of  the  Territory  in  reference  to  the  flights  and  habits  of  the  locust 
both  for  the  present  aad  past  years.  From  Bozeman  the  route  lay  down 
the  Gallatin  to  its  junction  with  the  Madison  and  Jefferson  Bivers,  thence 
across  a  high,  dry  plateau  and  rocky  valley,  and  again  approaching 
the  Missonrj,  which  was  followed  nntil  within  about  25  miles  of  Helena. 
At  this  place  considerable  information  was  obtained  concemlngthe  past 
movements  of  the  locust,  and  also  numerous  specimens  of  the  native 
locusts  collected  at  various  localities  in  the  surrounding  country. 

From  Helena  I  went  north  to  Fort  Shaw,  where  I  remained  one  day, 
and  then  joined  a  small  hunting  and  scouting  party  going  southeast  • 
into  the  mountains  bordering  the  Missonri.  While  here  I  met  a  hunter 
and  trapper  who  was  on  hin  way  to  Fort  Benton  in  a  small  ski£  I 
joined  him,  floating  down  the  Missouri  to  Benton,  thus  obtaining  an 
excellent  opportunity  of  studying  the  snrronnding  country  and  of  col- 
lecting specimens.    From  Fort  Benton  I  took  stage  to  Fort  Shaw,  re- 

'  Baport «( InTMtlgktbnu  la  UoDtuu,  b;  Ur.  Lawimoe  Bnmer,  nuda  nnder  diiNtion  ot  Di.  P*^ud. 
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taming  to  Helena,  and  tbence  to  the  terminuB  of  the  Utah  and  Korthem 
Railway,  thas  having  made  a  pretty  thoroagh  tonr  of  Central  Montana 
and  Western  Dakota  and  through  the  heart  of  mnch  of  the  "  permanent 
breeding"  region. 

The  Jadith  and  MnsBelshell  Valleys  oonid  not  very  well  be  reached 
under  the  circamstaDces,  as  at  the  time  of  my  pasBing  tli  rough  no  stages 
were  mnning  into  either  of  them,  and  Sitting  Bull,  with  his  followers, 
occupied  a  large  portion  of  the  country  bordering  these  two  .basins. 

At  noon,  July  7,  white  crossing  the  coantry  lying  along  the  Cheyenne 
,  Birer  of  Dakota,  locusts  were  seen  in  tha  air  in  small  numbers,  flying  to 
the  sonth-soutbwest.  A  few  were  also  seen  on  the  ground.  On  inquiry, 
nothing  could'  be  ascertained  in  reference  to  their  place  of  breeding  or 
numbers.  It  was  supposed  that  they  had  hatched  in  the  lied  Biver 
country,  and  west  on  the  high  and  dry  table-lands.  I  bare,  since  my 
retnm,  traced  this  swarm  into  Nebraska  and  Kansas,  where  tb«y  have 
spread  over  abont  half  of  these  States,  md  are  so  scattered  that  tiiey 
are  hardly  noticeable.  Xo  damage  is  recorded  as  having  been  perpe- 
trated by  them.  From  this  locality  west  but  few  locusts  were  seen, 
aaiA  I  will  take  the  notes  as  tliey  oooor  in  my  note^book, 

ComtlBT  BETWEEN  BIBUASOK  AND  FOBT  EEOfiH. 

Hoppers — natives— numerous  at  Oreen  Biver  and  Beaver  stations, 
1879.  IJocuBts  breeding  on  high,  dry  flat  nortb  of  "White  Bnttes.  Left 
in  ewly  part  of  Jnly  to  the  southwest.  None  this  year.  Could  be  de- 
stroyed at  this  locality  by  spriog  flres.  Was  unable  to  ascertain  ilrom 
which  direction  tbey  came,  but  it  was  thought  they  came  ftom  the  north- 
east. Also  at  mouth  of  Powder  Biver  numerous  eggs  were  deposited 
by  a  swarm  &om  the  northeast  (according  to  the  stage-driver).  These 
eggs  did  not  hatch  this  spring.  No  caose  known  for  this,  but  supposed 
to  have  been  the  severe  winter — cold,  wlthont  snow.  During  last  winter 
at  Fort  Eeogh  the  thermometer  reached  a  point  S3°  below  zero.  Snow- 
birds were  seen  scratching  out  and  eating  tiie  eggs  at  mouth  of  Powder 
Biver  {stage  driver).  I  also  noticed  various  species  of  birds  killing  the 
native  locusts.  This  list  would  include  almost  all  the  smaller  species 
of  birds  inhabiting  this  section  of  country.  The  magpie  and  crow  are 
among  them. 

At  Fort  Eeogb,  a  private  in  the  Army  says  that  swarms  of  great  ex- 
tent were  seen  on  Milk  Biver  in  early  Aagnst^  1877.  Did  not  notice 
whether  depositing  eggs  or  direction  they  came  or  went.  At  Fort 
Custer,  large  swarms  In  Angnst,  1878,  from  northwests— no  definite  infor- 
mation obtainable. 

July  19, 1S80.— A  few  yonng  tocnsts  (larvte  and  pupae)  on  river  bank, 
35  miles  above  Fort  Keogb.  These  are  principally  C.  ^retm  and  O. 
atlanis.  Could  not  have  been  destroyed  by  Are— too  wet  in  early 
spring. 

Julg  21. — Knmerous  0.  bivittalvs  and  other  native  species  seen  along 
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the  bottoms  south  of  the  Tellowatone  Biver  between  Jnnction  City 
and  Hantle;'8  Landing.  Ifoue,  or  very  few  0.  aprefti*— not  as  common 
as  in  I^ebrasko. 

July  22.— Hunter's  Post-Office,  16  miles  east  of  Stillwater.  A  small 
swarm  of  locusts  breeding  in  bills  north  of  the  offico  in  1878.  Left  in 
latter  part  of  July  to  the  southwest.  Une  small  field  damaged  by  them. 
Others  flying  orer  a  week  later  to  the  south  and  southwest.  Numerous 
swarms  duriug  1875  and  1876  from  west  and  northwest  dnriug  Jnly 
and  Angost,  and  one  earlier  (about  1868).  Nothing  to  damage,  and  no 
damage  done. 

Crow)  Agency. — No  locnsts  breeding  in  vicinity  of  the  agency  since 
established  on  the  Rosebud.  A  few  flying  over  in  1^8  toward  the 
south.  Came  &om  the  north  and  northwest.  Claimed  to  have  come- 
&om  the  Mnsselshell  and  tributaries,  where  they  hatebed  iu  small  areas. 
Every  one  speaks  of  them  as  coming  from  the  north  and  northwest, 
where  they  are  claimed  to  be  found  almost  every  year,  if  not  permanently. 

(Tidy  26. — Saw  a  few  locusts  at  Countryman's  Banobe,  on  tbe  Yellow- 
stone,  a  few  miles  above  the  month  of  Stillwater.  Some  €.  aprettu  and 
G.femur-rvbrum  ;  also  several  species  of  others,  as  Stembothri,  (Edipo^o, 
Sec 

JiUy  27. — Very  few  locusts  of  any  description  on  road  between  Still- 
water and  Fort  £llis. 

July  28. — Visited  caQon  southeast  of  Fort  Ellis.  A  few  pupte  of  0, 
apretiu  and  several  other  Oalopt^ni  were  found  among  the  rank  vegeta- 
tion close  to  the  Gallatin.  Other  species  of  Acridtdas  were  met  with 
higher  up  the  moantain  sides,  but  they  were  nowhere  namerbus.  Other 
insects  were  also  quite  scarce — too  dry. 

J«ly  29. — Walked  into  tbe  foot-hilla  north  of  Ellis.  Found  nomerous 
young  larvEe  and  puptc  of  several  species  of  Caloptenus,  among  which 
were  C,  spretut  and  0.  atlanis.  They  were  confined  to  ravines  and  damp 
localities  where  the  grass  was  good.  0,  Htittattu  was  more  evenly  dis< 
tributed,  being  equally  nnmeroos  even  to  the  mountain  tops.  Other 
grasshoppers,  perhaps  Pezotettix  Dodgei  and  allies,  were  quite  common. 

July  31. — Nothing  additional  in  reference  to  locusts. 

Augmti. — Met  a  "cattle  man"  who  has  just  come  across  the  country 
from  Cheyenne,  on  tbe  Union  Pacific  Bailroad,  by  route  to  Fort  Fetter- 
man,  thence  to  Fort  Beno,  then  north  along  the  foot-hills  of  Big  Horn 
Monutalns  to  Fort  Phil.  Kearney,  theiice  down  Goose  Creek  and  across 
to  Little  Big  Horn,  down  to  Fort  Custer,  then  up  to  Bozeman.  No 
locusts  and  but  a  few  natives  were  seen  upon  the  entire  route.  This 
being  almost  through  the  heart  of  Wyoming  and  the  south  locust  area, 
is  quite  conclusive  evidence  that  there  are  but  few  if  any  locusts  this 
year  in  tbe  country  traversed  by  this  gentleman.  He  also  informed  me 
that  he  had  made  special  inquiries  in  reference  to  locusts  in  adjoining 
sections  and  along  tbe  ronte,  but  that  there  were  none.  This  entire  area, 
be  claims,  has  the  appearance  of  being  easily  burnt  over,  and  I  do  not 
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Chink  tliat  the  same  diffioalties  are  present  aa  in  the  greater  portion  of 
Montana. 

Augmt  5. — Met  and  talked  with  sonie  Flathead  ludians  about  locasts 
in  the  vicinity  of  Flathead  Lake.  They  left  there  last  fklL  They  re- 
ported locusts  as  being  qtdte  plentifal,  but  not  many  of  the  kind  that 
"flies  away.''  Some  were  depositing  eggs  and  others  flying  southwcist. 
One  of  them  said  that  he  saw  locusts  on  the  Judith  nearly  every  year 
he  was  there  (since  1870).  Tbey  also  |reported  migratoiy  crickets  as 
quite  nnnierons  in  Western  Montana  and  Idaho.  I  conld  not  ascertain 
anything  definite  in  reference  to  dates  of  appearance,  direction  of  flights, 
and  which  way  they  came  ftom,  but  obtained  a  little  additional  lufor- 
mation  in  re&reooe  to  native  species,  which  he  said  became  quite  na- 
merons  at  times.  He  also  made  a  drawing  of  another  variety  of  grass- 
hopper, which  he  said  was  not  at  all  numerous.  Just  what  speuies  he 
refers  to  I  am  at  a  loss  to  imagine. 

Have  just  called  upon  the  editor  of  the  Avant  Courier,  fh>m  whom  I 
obtained  some  information  in  reference  to  the  movements  of  the  loousb 
swarms  of  1867, 1868,  and  1869,  and  also  those  of  1874, 1875,  and  1878. 
These  swarms  visited  the  Gallatin  Yalley. 

During  the  latter  part  of  Jnly  and  early  August,  1867,  immense  clouds 
of  locusts  appeared  from  the  southwest  and  oame  into  the  Qallatin 
Valley,  alighting  upon  fields  of  grain,  and  remained  over  night  doing 
much  damage.  On  enteiing  the  valley  their  course  was  slightly  changed 
toward  the  east,  in  which  direction  they  disappeared,  with  bat  few  ex> 
ceptions,  where  small  numbers  were  known  to  remain  and  leave  their 
eggs.  Of  these  few  nothing  further  seems  to  be  known,  except  that  in 
the  following  spriog  a  few  small  spots  were  partially  denuded  by  the 
young — all  confined  to  the  high  lands.  The  major  portion  of  the  swarm 
of  1867  continued  its  flights  eastward  and  was  soon  lost  sight  o^  at  least 
to  the  inhabitants  of  Montana. 

Again,  in  the  summer  of  1868,  large  swarms  came  into  this  valley  &om 
the  same  direction,  but  somewhsit  later  in  August.  They  remained  and 
deposited  their  eggs  over  the  greater  part  of  Gallatin  County  in  suitable 
localities,  as  hard,  sandy  hillsides.  After  they  had  deposited  their  eggs 
they  died  by  thousands,  which  fact  appeared  very  queer  to  the  inhab- 
itants, who  were  ignorant  of  their  habits,  and  did  not  know  that  the 
locust's  mission  end«d  with  oviposition. 

The  lay  of  this  valley  is  rather  peculiar,  having  once  been  the  bed 
of  a  lake.  On  receiving  an  outlet  to  the  north  It  gradually  washed 
away  at  that  end,  thus  formiug'an  inclined  valley,  with  a  grade  of  almost 
50  feet  per  mile.  Hence  the  north  end  of  the  valley  is  about  two  weeks 
earlier  than  the  south  end.  Early  in  the  following  spring  those  on  the 
low  lands  hatched  in  great  numbers,  and  took  crops  clean  as  tbey  went, 
vhile  farther  np  the  valley  the  weather  was  more  backward  and  wet, 
and  the  damage  was  much  less.  These,  when  they  matured  and  had 
wings,  left  in  various  directions,  but  principally  to  the  east.    From 
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tills  time  aDtJl  1874  and  1875  tbere  was  no  damage  done  in  tbia  part  of 
Montana,  and  bat  few  locnstfi  seen  in  the  air.  Hence,  nothing  like  re- 
liable data  can  be  had  in  reference  to  their  movementa. 

In  the  Hammer  of  1874,  during  the  months  of  Jnly  and  Angast,  great 
and  destrnctive  Bwarma  poured  in  from  the  eaat,  where  it  ia  claimed 
they  hatched  tbronghout  the  TellovBtone,  Musselsfaell,  and  Jndith 
basins;  and  to  this  effect  I  have  mnoh  information  from  varloDS  sol- 
diers who  spent  this  and  the  previone  Bumm^ra  in  these  bosiua. 

Some  of  these  deposited  their  eggs,  while  the  majority  continued  west- 
ward and  southward.  Considerable  damage  was  done  in  the  spring  of 
1875  by  the  yonng. 

Frpm  this  time  OD  nothing  more  was  seen  of  the  locnsts  in  the  Oalla- 
tin  Talley  antil  the  summer  of  1878;  but  the  greater  portion  of  the 
^Northwest,  the  Jndith,  Mnsselsbell,  and  the  Big  Horn  conntries,  were 
orermn  by  swarms  of  them  that  were  produced  in  tbeeie  several  sections 
during  the  Erummers  of  1873, 1874, 1876, 1876,  and  1877.  Of  the  more- 
menta  of  these  different  swarms  I  could  not  obtain  any  definite  infor- 
matiou  by  whieh  I  conld  traee  them  aa  I  did  those  of  1878,  bat  obtained 
enough  to  enable  me  to  partially  k^p  track  of  them.  They  seined  to 
spread  over  the  greater  portion  of  the  "permanent"  and  "sob-perma- 
nent" regions,  »b  mapped  out  in  the  report  of  1878,  and  finally  over  the 
entire  portion  known  to  ever  receive  invatrioBs  from  this  species  of 
locust,  attaining  the  maximum  in  1875-'77,  from  which  time  they  have 
been  growing  lees  numerous  and  injurions  until  the  piesent,  when  bat 
few  small  swarms  remain  in  the  entire  area. 

Again,  in  Angast,  1878,  the  Gallatin  Talley  was  invaded  by  swarms 
from  the  northeast.  Xone,  however,  remained  to  deposit  eggs.  Tbey 
passed  on  to  the  south  and  southwest — probably  the  same  swarms 
that  invaded  Idaho  and  Utah  Territories  from  the  north-northeast,  of 
the  same  year,  and  which  we  saw  dnring  Augast  while  in  these  Terri- 
tories. They  came  from  the  Jndith  and  Musselshell  Valleys  and  far- 
ther north,  and  are  identical  with  those  seen  about  one  week  previous 
near  the  Milk  Biver  and  Missonri. 

August  C— 'Met  a  gentleman  who  informed  me  of  the  presence  of 
locusts  (C  »pretu8)  in  the  vicinity  of  Butte,  in  western  Montana.  They 
were  batched  there,  bat  up  to  time  of  writing  no  great  amoant  of  dam- 
age has  been  done  by  them.  Just  how  much  territory  they  covered  I 
coold  not  ascertain,  bat  do  not  think  it  great.  Have  been  in  this  vicin-  - 
ity  since  and  found  bat  very  few,  hardly  as  numerous  as  they  are  in 
the  lilisaouri  River  region  of  ^Nebraska  and  Kansas  in  years  not  visited 
by  locust  swarms.  This  district  is  drained  by  one  of  the  tributaries  of 
Hetlgate  Biver,  a  branch  of  the  Oolambia,  and  is  quite  monntainous. 
The  entire  snrrounding  country  is  a  mining  district,  and  but  little  farm- 
ing is  done.  It  is  supposed  that  these  few  originated  from  the  rem- 
nants of  swarms  that  were  hatched  in  the  neighborhood  of  Flathead 
Lake  and  a  few  other  isolated  localities  in  the  spring  of  1879,  and  left 
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ID  a  soothTeBteni  direotioo,  depositiiig  egga  st  varioM  localities  on 
their  oonne. 

In  frlanciDg  over  the  Bvtte  Weekly  Miner  of  August  3, 1880, 1  And  tba 
following  looal: 

At  Wftllft  WallA,  Wuh,,  whole  Aeldi  of  lUndiiig  gnin  mn  beiof  Mid  tor  ttom  K»  to 
18  per  ten.  Soma  of  U  Am  rwwi*tljr  Amu  atlad^A  by  ffrttikopptr*.  Mid  mbm  foil  •  pny 
to  the  ioOTcliliig  beat,  bnt  suob  grain,  if  out  in  tiioe,  will  make  exoolleot  hfty. 

From  this  I  would  infer  that  there  are  some  locnats  in  Eastern  Wash- 
ington Tetritory  sod  Oregon.  ^ 

Avgiut  7. — Have  leturoed  no  new  facta  to-day  in  reference  to  the 
Bocky  Mbnntain  locust,  but  have  been  studying  the  map  in  conoectioQ 
with  my  notes,  and  find  that  there  are  three  principal  directions  by 
which  swarms  come  into  the  Gallatin  Valley,  viz.,  southwest,  east,  and 
northwest.  Those  coming  in  firom  the  ea«t  and  southwest  I  have 
traced  heretofore,  bnt  those  coming  from  the  north  I  have  not;  hence, 
will  do  BO  now.  All  that  country  lying  to  the  north  and  west  of  Fort 
Beuton  to  the  biise  of  the  main  Bockies  is  a  suitable  breediug-ground 
for  locusts,  and  at  times  is  partially  overriiu  by  swarms.  It  is  doriug 
these  years  that,  providing  the  wind  is  &vorable,  the  Giallatiu  Yalloy  is 
almost  sure  to  be  visited;  bat  this  vast  tract  of  country,  like  all  others 
in  this  the  *'  permauent"  region,  is  only  occasionally  occupied  by  them. 

In  the  Gallatin  Valley  the  young  begin  to  hatch  about  the  middle  of 
May — soon  after  the  snow  is  off  the  ground-^aud  continue  to  appear 
until  the  Ist  of  June,  according  to  locality  and  meltiug  of  ioouralKning 
snows.  AAer  hatching,  it  has  been  noticed  that  the  majority  of  the  lit- 
tle '-fellows"  move  in  the  same  direction  taken  by  the  parent  swarm  (1) — 
perhaps  ftvm  inborn  memory  or  insduct.  With  a  kuowledge  of  this 
foct,  the  fiumets  oonstract  ditches,  where  they  do  not  already  exist,  in 
their  course,  and  torn  water  into  them.  When  the  little  locusts  come 
to  these  they  jnmp  into  them,  and  an  washed  along  by  the  current  to 
I^aces  where  obstmctious  are  so  plaoed  as  to  form  an  eddy.  Above 
these  eddies  are  fastened  vessels  Ailed  with  coal-oil,  and  so  ananged 
that  a  ooutiiinal  dropping  is  obtained.  This  oil  on  the  sar&toe  kills  the 
young.  Anot^ermetbod  adopted  is  simply  the  faateniug  of  ba^^s,  into 
which  the  'hoppers  are  washed  and  drowued  by  the  corrent  These  two 
methods  have  been  so  snooessfttlly  used  as  to  save  the  greater  portion  of 
the  crops  in  some  localities  where  employed.  In  fbot,  I  am  informed 
that  the  farmers  do  not  dread  the  young  any  more  than  we  do  in  the 
more  thickly  settled  portions  of  the  States.  Other  means  have  been 
tried,but with  IndifTerent  results;  aud  since tbereis  eeldomany  necessity 
of  constmcting  other  ditches  than  those  already  made  for  irrigating  pur-_ 
poses,  the  labor  and  cost  is  trifling.  It  is  claimed  that  one  gallon  of 
coal-oil,  at  the  cost  of  76  cents  per  gallon,  will  kill  several  bushels  of 
locusts.  Birds,  too,  are  becoming  more  numerous  than  formerly,  and 
hence  the  destruction  of  locusts  (young  and  old)  by  this  means  is  in- 


<„, :  «,Gooi^lc 


14       BEPOBT  UNITBD  STATES  ENTOMOLOOICAL  C0HHI8SI0H. 

The  yoQDg  attain  (.heir  Tings  during  Jaly,  Then  they  leave  either  to 
the  aoothwest,  east,  or  north,  very  seldom  remaining  to  deposit  their 
egffs. 

Dnring  the  summers  of  1874  and  1875,  aa  well  aa  1878,  the  loonsts 
were  ro  uumeroos  at  Bozeman  that  they  entered  stores  and  eat  holes  in 
the  variooa  kinds  of  goods.  They  came  fh>m  the  northeast  to  east, 
probably  ftom  the  Jadith  and  Musselshell  basins,  and  north.  Some 
were  hatched  on  the  Judith  in  1871  and  left  toward  the  west  and  south- 
west (Ooodale).  Othtire  came  from  the  Milk  Biver  and  north.  One 
company  of  troups  going  through  this  section  mentions  the  appear- 
anee  of  vast  swarms  of  locusts  coming  from  the  northeast  and  going 
southwest.  They  were  coming  and  going  for  more  than  one  week. 
This  was  in  August,  1878.  Some  of  ^e  men  with  whom  I  spoke  say 
that  the  roar  of  their  wings  was  maoh  like  the  sound  of  a  tornado. 

While  at  Fort  Keogfa,  the  post  gardener  told  me  that  one  time  a  firiend 
of  his  was  np  in  the  Big  Horn  MoDutains  and  saw  '*the  grasshoppers 
piled  up  2  feet  deep  on  the  surface  of  saow-drifts" ;  but  be  conld  give  no 
dates  or  particulars  in  reference  to  size  or  species  of  locusts. 

Av^vst  10. — Between  Bozeman  and  Helena  the  oonntry  is  mostly  high 
and  dry,  with  many  rocks  scattered  about  over  the  surface.  The  val- 
leys are  small,  but  fertile.  This  year  there  are  but  few  migratory  locusts 
in  this  section,  not  even  as  many  as  of  the  various  other  species.  Out- 
side of  the  genus  Oaloptenns,  the  natives  are  mostly  fk^qnenters  of  high, 
diy  soil,  There  they  can  do  no  particular  damage. 

August  11. — Have  been  out  oollecting  locusts,  but  succeeded  in  find- 
ing only  two  or  three  0.  apretnt.  I  did,  however,  procure  about  twenty- 
flve  species  of  natives,  all  of  which  are  quite  abundant.  These  are 
almost  all  mature,  bnC  I  noticed  a  few  that  had  just  hatched,  and 
others  in  various  stages  of  grovth  between  the  newly  hatched  and  ma- 
ture pupte.    I  also  found  a  few  of  the  migratory  crickets. 

To-day  (August  12)  was  spent  walking  about  among' the  fhrms  in 
Prickly  Pear  Valley,  northeast  of  Helena.  No  C  »pre*u»  seen,  but  nu- 
merous natives  on  the  dry  grounds  bordering  the  valley.  Am  informed 
that  these  never  venture  upon  or  do  damage  to  crops.  They  are  par- 
tial to  wild  land,  and  particularly  snch  as  is  high  and  dry. 

The  migratory  locust  has  been  an  almost  permanent  resident  of  this 
valley  for  the  space  of  five  years,  or  from  1874  nntil  the  fiill  of  1879; 
and  it  has  been  claimed  by  some  that  early  this  spring  quite  a  large 
area  of  country  was  occupied  by  young  just  southeast  of  Helena,  in  the 
foot-hills.  This  I  hardly  think  true,  since  I  visited  the  locality  and 
found  only  natives  (a  feT  C.  atiania,  C.  femur-rvbmm,  C.  bivittatug,  and 
several  smaller  Bi>ecieH).  These  were  confined  to  that  portion  of  the 
foot-hills  just  below  timber  line. 

The  migratory  locust  first  appeared  in  this  valley  in  July,  1874.  It 
came  from  the  east  in  great  douds,  left  eggs,  and  for  the  following 
years  (1876, 1870, 1877, 1878,  and  1879)  was  a  permanent  resident  of  this 
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seotioD.  Daring  tbe  snininer  of  1S75  it  waa  most  niimeroiis  and  de< 
structive.  Am  informed  tliat  this  year  the  crops  were  nearly  All  de- 
stroyed, and  even  abont  one-faatf  of  tbe  hay  crop  fell  a  prey  to  them — 
t.  «.,  the  yoDDg.  They  were  fnll  fledged  hy  the  middle  of  Jnty,  and  left 
toward  Uie  soath  and  sonthweat.  Dbis  was  true  of  every  succeeding 
season  in  which  there  were  locnats.  They  dwindled  down,  year  after 
year,  natil  this  year  there  are  not  enough  of  them  to  procure  cabinet 
specimens.  They  kept  coming  in  &om  the  east  and  northeast  every 
year  nntil  1878.  This  swarm  originally  came  from  the  Judith  and  Mus- 
selshell, wbt;re  they  were  hatched  in  the  spring  of  1874,  their  pro- 
genitors having  remained  in  the  last-named  country  during  1871-'73 
(Trapper).  In  the  Prickly  Pear  Valley  no  decided  steps  were  ever 
taken  to  destroy  them.  Ditches  were  employed  by  a  few,  and  portions 
of  crops  saved,  but  the  majority  of  fields  were  forsaken  to  the  enemy. 

An  old  German  told  me  of  a  method  be  had  ased  for  several  days 
to  keep  off  the  winged  locusts,  but  which  he  sitid  was  "no  good," 
for  one  morning  his  grain  was  all  gone.  The  plan  was  as  follows:  Two 
men  on  horseback  rode  throngh  the  field  dragging  a  rope  between  them, 
thus  starting  the  locusts  flying. 

In  1808,  at  this  place  (Helena)  there  were  locusts.  They  came  from 
the  east  (Minnesota,  as  my  informant  remarked),  and  were  so  numerous 
^that,  as  he  claims,  while  driving  oxen  be  "couldn't  see  the  front  yoke." 
Some  eggs  deposited,  hot  ooold  learn  nothing  of  them  the  following 
season. 

Augutt  16. — Last  summer,  Jnst  southeast  of  Helena,  In  the  foot-hills, 
quite  a  lot  were  hatched  from  eggs  left  the  previous  fall  (1878),  They 
covered  an  area  about  3  miles  in  length-  and  between  1  and  2  in  width. 
The  young  at  first  appeared  quite  lively,  but  soon  became  rather  torpid, 
the  effect  of  much  rain  and  snow.  Large  onmbere  of  them  died,  and 
abont  the  time  tbe  remaining  few  reached  the  pupa  stage  a  large  flock 
of  curlews  {Ifumeniva  Umffiroitria)  alighted  on  the  locnst  area  and  de- 
sCtoyed  them. 

A  miner,  in  speaking  of  locnsto  in  1874,  says  they  used  to  congregate 
in  great  numbers  in  and  about  the  sluice-boxes  and  on  the  gravel  heaps 
during  the  evenings.  By  morning  they  had  become  so  benumbed  by 
cold  that  tbey  could  not  move.  "One  morning,"' said  he,  "I  turned  on 
the  hose,  and  in  less  than  twenty  minutes  had  succeeded  in  lodging,  at 
least  calculation,  twenty  bushels  of  'hoppers  in  my  neighbor's  garden." 
They  revived  with  the  heat  of  noonday. 

August  17. — Ko  migratory  locusts  between  Helena  and  Fort  Shaw. 

Daring  the  anrnmer  of  1866  there  ttm  an  lavaBioa  ftt  Virginia  Clt;  ttoia  the  soath. 
CoQBiderable  damage  wm  done  to  thoee  livinf;  in  the  valley,  vhjle  tlioee  livtDg  np  on 
the  foot-hiUs,  cloaec  to  the  monntaiiu,  escaped,  tbe  wind  carrying  the  loonata  otbt 
them.— (John  R.  Dteir.) 

All  the  incoming  swarms  iu  the  vicinity  of  Virginia  Oity  come  from 
the  south  and  southeast,  and  all  outgoing  swarms  either  take  a  sontherly 
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cooim  toward  the  Snake  Biver  or  a  northeasterly  course  to  the  Galla- 
tin.  Mr.  Drew  also  gave  me  a  few  additional  facta  in  reference  to  the 
swarm  of  186S  in  the  vicinity  of  Helena,  where  they  "cnme  in  from  the 
north,"  as  hestates,"8trikingthebuiIdingson  the  south  aide  of  the  street, 
and  fell  down  in  such  large  numbers  as  to  form  'drifts'  of  'hoppers." 
They  left  some  eggs,  as  in  fact  he  claimed  they  do  every  yearthat  they 
visit  any  section  in  this  part  of  the  territory.  He  supposed  they  were 
hatched  in  the  vicinity  of  Flathead  Lake  and  the  eastern  foot-hills  of 
the  Bockies  north  of  Sun  Biver. 

After  this  the  next  awarms  that  he  noticed  were  those  of  1874,  coming 
in  from  the  east  to  southeast.  From  this  on  they  were  with  them 
annually  up  to  last  year,  when  they  disappeared  to  the  west  and  southwest. 
The  damage  during  this  succession  of  years  was  great  in  the  Bun  Biver 
yHlley,  but  the  years  of  greatest  suffering  were  those  between  1874-'78. 
Says  be:  "lu  the  spring  of  1877  the  young  were  so  numerous  that  the 
groond  was  completely  hidden  by  them  in  many  localities."  The  pre. 
vioua  snmmer,  1876,  great  swarms  came  in  from  the  southeast,  and  de- 
posited their  eggs  in  quantities  Uiat  could  hardly  be  believed.  The 
young  were  hatuhed  early  iu  May,  and  left  as  soon  as  attaiuiug  wmga, 
in  the  latter  part  of  June  and  early  July.  Tbey  flew  to  the  west  and 
southwest. 

Here  similar  methods  were  adopted  to  those  mentioned  heretofore 
for  the  destruction  of  the  young,  viz.,  ditches,  &c.  Some  fiumera  do 
not  put  in  their  crops  until  the  young  are  all  hatched  and  they  have 
deoned  them  off  by  burning  straw,  &c.,over  the  fields;  but  tiiis  plan  is 
not  a  good  one,  since  in  this  country  grain  requires  the  entire  summer 
to  mature,  and  if  not  put  iu  early  in  spring  is  liable  to  be  hurt  by  early 
frosts.   ' 

Attbis  post  similar  methods  were  employed  for  the  destruction  of  the 
young,  aud,  while  the  incoming  swarms  threatened,  an  occasional  dis- 
charge of  muskets  and  artillery  seemed  to  produce  the  desired  efCect  of 
keeping  them  in  the  air.  I  am  informed  that  in  close  proximity  to  the 
oannons  the  ground  was  strewn  with  the  bodies  of  dead  locusts,  proba- 
bly killed  by  the  shock  occasioned  by  the  discharging  guns. 

I  hear  that  a  few  migratory  locusts  have  been  seen  in  tlie  vicinity  of 
the  south  fork  of  Sun  Biver,  about  40  miles  west  of  Shaw,  but  over  a 
very  limited  area. 

Aiiguat  Id. — Between  Fort  Shaw  and  the  Missouri  Biver  lies  a  large 
dry  flat,  on  which  at  various  times  numerous  locusts  have  bred,  but 
this  district,  like  alt  others,  appears  to  be  entirely  free  from  them  this 
season.  In  fact,  there  are  fewer  of  0.  gpretug  in  Montana  this  season 
than  of  any  other  species. 

Avgust2Q. — Dmiug  three  hours'  hunt  for  locusts  I  found  but  three 
0.  ^retvs.  Caught  mniiy  for  trout  fishing,  bat  with  above  result.  No 
damage  mentioned  in  this  viciuity  since  1876.  Came  from  the  southeast 
and  east    But  little  farmiug  done  here,  aud  not  much  grazing. 
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AuffMt  23.— A  few  locusts  {0.  apretus)  on  th«  low  bottom  lands  12 
miles  iiorth  of  tbc  Fort  Shaw  and  Gamp  Baker  crossing.  !Not  numer- 
erous  enough  to  do  any  damage.  Hatched  here.  Ifo  grazing  or  farm- 
ing in  the  Vicinity. 

August  26. — A  few  locusts  on  tableland  between  mouth  of  Snn  Biver 
and  Great  Falls  of  Missouri.  Numerous  Pezotettigi  in  cooleys  branch- 
ing out  from  caSons. 

Interviews  with  different  persons  who  s]ieud  the  spring  and  summer 
in  the  Judith  and  Musselshell  basins  all  show  thut  this  year  there  are 
no  locusts  except  natives  in  the  country  bordering  on  and  dmined  by 
these  two  rivers  and  their  tributaries.  Several  say  they  could  scarcely 
find  enongb  'hoppers  to  bait  for  fish.  During  the  latter  part  of  July 
and  early  August,  187C,  while  in  these  two  valleys,  saw  uumerouH 
and  large  swarms  moving  west  for  three  weeks.  They  were  hatched  iu 
this  country  and  north.  Also  swarms  in  August,  1878,  moving  south, 
supposed  to  have  been  hatched  in  the  British  provinces,  north  of  As- 
siniboitie.  Also  report  of  swarrns  occurring  in  these  basins  troia  1873  to 
1876 — one  year  in  particular,  when  they  flew  in  such  numbers  as  to  ob- 
scure the  sun  f<jr  three  days  (Ooodale).  We  cannot  give  the  dates  or 
direction  of  flights  tor  these  years. 

NorthwestiM'u  Wyoming  was  visited  by  swarms  in  August,  1878,  from 
the  northeast  and  flying  to  the  southwest.  They  were  so  ravenous  as 
to  eat  articles  of  clothing  left  lying  on  the  ground  (Soldier). 

Report  of  a  small  swarm  of  locusts  flying  eastward  through  Wyoming 
along  route  of  Union  Faciflc  Railway  last  summer,  1879.  Gould  ascer- 
tain no  dates  or  particulars. 

Iteports'  from  British  America  claim  no  locusts  this  year  in  the  imme- 
diate vicinity  of  the  line  adjoining  Montana ;  nor  can  I  learn  of  any  in 
the  Milk  Biver  country.  But  in  the  spring  of  1S78  great  numbers  were 
known  to  breed  both  in  the  Milk  Biver  country  and  tbe  British  posses- 
sions adjoining.  Never  saw  many  locusts  in  tbe  mountains  of  British 
America  where  he  was  prospecting  for  a  number  of  years  (Miner). 

From  these  data  it  would  appear  tbat  tbe  present  year  finds  the  en- 
tire Korthwest  comparatively  f^  from  this  great  pest,  and  probably 
the  entire  country.  Of  course,  as  I  have  already  mentioned,  there  are 
a  few  isolated  areasover  which  small  numbers  of  this  species  still  exist; 
bnt  those  which  I  visited  are  bo  small  and  the  locusts  on  them  so  few 
tbat  I  do  not  tbink  they  will  migrate  or  increase  to  sutScient  numbers 
to  do  damage  for  the  next  three  or  four  years,  and  perhaps  for  a  mncb 
greater  length  of  time.  It  is  true  reports  have  come  from  several  locali- 
ties that  crops  were  partially  destroyed  by  "grasshoppers,"  but  might 
they  not  be  other  speciesi  If  they  were  of  the  migratory  kind,  1  should 
think  that  we  should  hear  more  of  them  than  we  do. 

ENEMIES  OF  THE  LOCUST  IN  THE  KOBTHWEHT. 

Some  might  tbink  that  in  this  out-of-the-way  country  the  locust  would 

be  entirely  free  from  enemies  of  all  kinds,  but  such  is  not  the  caae. 
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DariDg  my  sojoom  in  Montana  T  noticed  several  species  of  Tachina  flies, 
wasps,  ichneumoDS,  and  other  insects  preying  apon  the  common  species 
of  locDsts,  and  1  am  satisfied  that  tbey  most  also  attack  the  migratory 
individuals.  Besides  these  there  are  several  varieties  of  small  red  mites 
that  are  occasionally  fonnd  attached  to  radons  species  of  locnats,  crickets, 
katydids,  and  even  beetles.  These  are  the  young  of  a  class  or  gronp  of 
mitea  that,  as  a  rule,  live  npon  the  eggs  of  insects,  particularly  those  of 
Orthoptera, 

Birds  are  just  as  much  enemies  to  locusts  here  as  in  the  Lower  Mis- 
souri region,  and  almost  every  species  found  in  these  parts  is  known  to 
feed  upon  and  destroy  myriads  of  them  during  locust  years.  !Even  such 
birds  as  the  cat-bird  and  crow-blackbird  have  been  known  to  eat  many 
of  them.  Ravens,  too,  and  magpies  are  very  fond  of  their  eggs,  and  are 
often  seen  during  winter  to  dig  up  and  eat  great  numbers  of  them. 
While  coming  down  to  the  terminus  I  noticed  a  magpie  capturing  and 
eating  quite  a  number  of  several  species  of  (Edipodae.  He  was  fully  as 
agile  and  interested  in  the  work  as  a  sparrow  would  have  been. 

Besides  birds  and  insects  there  are  quite  a  number  df  other  animals 
in  Montana  and  the  Northwest  that  do  a  good  work  in  destroying  lo- 
custs. I  refer  to  skunks,  badgers,  chipniunka,andlike'animals.  Chip- 
monks,  although  animals  thought  to  be  strictly  vegetarians,  are  great 
iusect-destroyers.  I  have  at  various  times  surprised  the  little  striped 
fellows  while  they  were  sitting  on  a  log  and  gnawing  away  at  a  grass- 
hopper or  katydid  which  they  had  captured,  no  donbt  to  vary  their  vege- 
table diet  At  other  times  I  have  also  seen  them  in  pursuit  of  insects. 
That  these  animals  are  of  considerable  aid  in  the  keeping  down  of  nox- 
ious insects  there  can  be  no  doubt,  since  in  this  part  of  the  country  they 
are  very  numerous.  Snakes,  toads,  and  lizards,  too,  eat  many  insects, 
and  no  doubt  capture  many  locusts ;  while  mice  of  different  kinds  assist 
a  little.  Then  add  to  the  work  of  these  natural  enemies  that  of  diseases, 
climatic  influences,  &c.,  and  we  have  quite  an  army  of  enemies  at  work 
trying — though  not  intentional!^ — to  keep  in  check  this  pest. 

Since  I  have  never  seen  a  descrii)tion  of  the  method  of  depositing 
eggs  by  Tachina  flies  on  the  bodies  of  locusts,'  I  will  give  it  here.  It  is 
as  follows:  A  female  fly  as  soon  as  fertilized  skims  over  the  surface  in 
search  of  suitable  hosts  on  the  bodies  of  which  to  deposit  her  eggs,  and 
thus  continue  in  them  her  kind.  At  last  she  spies  a  good  healthy  look- 
ing locust,  may  be  one  of  the  migratory  species,  or  may  be  only  a  native, 
nevertheless  it  is  just  to  her  liking,  and  she  silently  alights  upon  a  spear 
of  grass  or  upon  the  ground  close  by  to  wait  until  the  'hopper,  uncon- 
scious of  the  lurking  enemy,  launches  into  the  air,  when  she  is  upon  him, 
and  has  dropped  a  minute  egg  upon  his  body  between  his  wings.  This, 
if  not  destroyed,  is  soon  hatched  and  the  maggot  eats  into  the  locust's 
body,  where  it  continues  to  eat  and  grow  until  it  is  fully  fed  and  ready 

■A  dricTiptlaD  of  tbe  method  will  be  fonud  Is  the  7th  Uo.  Ent.  Bcp.,  p.  1TB.  uid  In  the  flnt  report 
of  tbe  CommlMloD,  p.  »l». 
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to  change  to  the  papa  form.  By  this  time  the  locust  has  become  ex- 
hausted and  dies.  Frequently  as  maay  as  two  and  even  three  maggots 
are  reared  in  the  body  of  a  single  locast.  Occasionally  the  dy  has  to  try 
a  half  dozen  or  more  times  before  she  succeeds  in  depositing  her  eggs, 
as  the  locnst,  as  soon  as  it  is  aware  of  her  presence,  closes  its  wings  and 
drops  to  the  ground. 

I  have  seen  these  flies  so'numerous  in  some  parts  of  Western  Dakota 
and  Montana  this  past  summer  that  for  each  'hopper  that  flew  up  there 
were  from  three  to  flve  flies  to  follow.  Of  course  bat  a  small  per  cent, 
of  the  eggs  of  this  enemy  of  the  locast  ever  mature,  otherwise  the  lo- 
custs would  soon  disappear  from  the  &oe  of  the  earth  by  this  insect's 
work  alone.  The  reason  the  fly  chooses  the  moment  the  locast  Is  on  the 
wing  for  depositing  her  eggs  is  quite  obvioas.  If  she  wvre  to  deposit 
the  egg  upon  any  other  portion  of  the  body  than  between  aud  under  the 
locust's  wings  the  locust  would  be  liable  to  scrape  it  off;  besides  at 
this  spot  is  situated  the  softest  portion  of  the  body.  I  consider  the 
ravages  done  to  the  locusts  by  this  fly  one  of  the  reasons  th^t  they  mi- 
grate. 

Kotwithatanding  the  great  numbers  annually  destroyed  by  natnral 
means,  we  can  by  no  means  depend  wholly  upon  these  remedies  for 
the  extermination  of  this  deBtructive  plague,  the  migratory  or  Rocky 
Mountain,  locust.  We  must  be  on  the  alert  and  do  all  in  our  power  to 
assist,  by  various  means,  these,  our  friends,  in  keeping  within  bounds 
this  and  all  other  insect  plagues.  It  is  true  that  under  favorable  con- 
ditions nature  soon  balances  herself,  but  when  annatural  conditions 
appear  this  equality  is  broken.  80  all  must  unite  in  again  restoring 
this  change  to  ita  original  equilibrium. 

TOPOaEAPHT  OP  WESTERN  DAKOTA  AND  MONTANA. 

The  greater  portion  of  country  lying  west  of  the  Missouri  Kiver  and 
east  of  the  main  divide  of  the  Bocky  Mountains  is  composed  of  high 
table-lands,  the  greater  portion  of  which  is  sparingly  covered  by  a 
short  growth  of  bunch  and  bnfl'alo  grasses.  These  grasses  seldom  at- 
tain more  than  a  foot  in  height,  nud  always  maturo  long  before  frosts, 
giving  a  dreary,  desert-like  appearance  to  the  country  even  before  the 
autamn  approaches.  The  valleys  are  few  and  narrow,  seldom  having 
streams  of  running  water  flowing  through  them;  and  lakes  and  ponds 
are  rare,  but  when  present  are  alkaline.  The  entire  country  is  fit  for 
nothing  but  grazing,  save  ^ery  narrow  strips  along  the  margins  of  the 
larger  streams,  which  can  be  farmed  if  irrigated. 

A  large  portion  of  western  Dakota  and  eastern  Montana  is  so  cut  up 
by  canons,  and  is  so  destitute  of  vegetation,  that  travel  through  it  is 
impossible.  These  are  called  bad-lands — a  very  correct  name  for  them, 
too,  for  in  them  everything  has  the  appearance  of  having  once  been 
baked  and  burned.  The  soil  is  variegated  with  all  sorts  of  colors  that 
could  be  produced  by  heat.    Sulphur,  lime,  and  iron  are  present  in  their 
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combinations  in  large  quantities,  but  I  do  not  know  exactly  to  what 
geological  period  these  formations  belong.  Tbe  rocks  have  the  appear- 
ance of  tho^  of  the  Fort  Pierre  and  Dakota  groups,  and  many  of  the 
formations  contain  large  qaantities  of  gypsum  and  pyrites  of  iron,  as 
weU  as  large  numbers  of  geodes  and  globular  concretions  varying  in  size 
from  the  fourth  of  an  inch  to  over  a  foot  in  diameter. 

All  the  farming  land  in  the  section  west  of  the  Missouri  could  be  con- 
tained ih  a  State  the  size  of  Delaware.  It  is  mostly  confined  to  the  val- 
leys of  the  Yellowstone,  Big  Horn,  Tongue,  Judith,  Gallatin,  Madison, 
Jefferson,  Sun,  Smith,  Prickley  Pear,  Missouri  between  the  junction  of 
the  three  forks  (Aladiaou,  Jefterson,  and  Gallatin)  and  Fort  Benton,  and 
several  other  smaller  streams.  Along  these  streaius  there  are  many  lo- 
calities where  the  mountains  encroach  so  closely  as  t^  leave  no  bottoms, 
and  hence  tbe  amount  of  arable  land  is  reduced.  The  next  rise  of  land 
is  just  fair  for  grazing,  but  as  a  rule  the  grasses  on  these  places  are 
much  like  those  on  the  table- lands  and  more  elevated  regions — short  and 
in  clumps. 

The  mountain  chains  are  numerous,  and  occupy  about  one-tenth  of 

the  entire  area  of  the  Territory,  I  should  judge.    Among  these  there  is 

much  good  grazing,  and  now  and  then  a  small  pat«h  of  tillable  land. 

The  grazing,  however,  among  these  ranges  is  only  good  during  the 

.  warmer  parts  of  the  year,  when  the  snows  are  off.  , 

It  is  over  the  greater  portion  of  the  entire  ctnintry  that  the  locusts 
deposit  their  eggs,  ouly  avoiding  tbe  higher  points  and  timbered  por- 
•  tions  of  the  mountain  ranges  and  the  very  lowest  of  the  valU-y  lands 
where  it  is  too  wet.  This  entire  area  is  admirably  suited  for  them,  since, 
during  the  summer  and  fall  months,  the  country  is  dry  and  the  soil  hard, 
offering  just  such  conditions  as  are  generally  chosen  by  them  nnder  which 
to  deposit  their  eggs. 

Over  this  vast  area  I  am  sorry  to  say  that  burning  would  be  impossi- 
ble except  over  a  very  few  small  districts  in  the  extreme  eastern  portion 
whore  the  locusts  do  not  often  breed.  From  the  time  the  snows  begin  to 
melt  until  the  grass  is  almost  fully  grown,  this  vast  district  is  almost  daily 
visited  by  rain  and  anow  storms,  and  the  country  where  level  is  one 
vast  mud-hole.  The  young  grass,  too,  seems  to  begin  to  grow  even  be- 
fore the  snow  melts.  At  any  rat«  by  the  time  the  young  locusts  appear 
the  country  is  quite  green  and  fires  would  not  rim.  This  was  attested 
by  all  with  whom  I  spoke  in  reference  to  destroying  the  young  by  prairie 
fires  in  spring.  So  it  appears  that  other  means  would  have  to  be  adopted 
to  destroy  the  young  in  Montana. 

Winds  have  much  to  do  with  the  direction  taken  by  swarms,  but  not 
with  their  migrating.  Uaius  cause  them  to  alight.  Mountain  ranges, 
river  courses,  and  valleys  also  seem  to  slightly  change  their  courses, 
and  form  thoroughfares  along  which  swarm  after  swarm  passes  year 
after  year. 
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CHAPTER   III. 


THE  EOCKY  MOUNTAIN  LOCUST  IN  WYOMING,  MONTANA, 
ETC.,  IN  1881. 

West  Point,  Nebr.,  January  10, 1882. 

SiB:  I  have  the  honor  to  report  the  following  iu  reference  to  my  trip 
through  portions  of  the  West  and  Northwest,  as  entomological  agent 
for  the  United  States  Department  of  Agriculture,  in  studying  various 
insects  injariooB  to  agriculture,  and  more  particularly  in  accumulating 
additional  data  in  reference  to  the  Bocky  Mountain  locust  [0.  gprettu}. 

At  the  time  of  receiving  my  appointment,  I  was  in  jQreeley,  Colo.,  and 
at  once  went  to  work  by  making  excursions  in  various  directions  into 
the  sarronnding  country.  These  were  made  while  connected  with  the 
construction  work  of  several  new  lines  of  railroad  which  were  being 
bnilt  by  the  Union  Pacific  Kailroad  Company,  hence  were  of  no  expense 
to  the  Department  other  than  my  salary.  Afterwards  I  also  accom- 
panied Professors  Lester  F,  Ward  and  C.  A.  White,  of  the  United  Stat«s 
Geological  Survey,  in  several  of  their  drives  into  the  country  adjacent. 
These  short  excursions  took  me  over  a  considerable  area  of  the  farming 
portion  of  Colorado,  and  also  out  into  the  plains  lying  to  the  eastward 
down  the  tlatte  and  its  tributaries. 

Upon  receiving  further  instructions  1  proceeded  west,  working  along 
the  line  of  the  Union  Pacific  Railway,  which  was  left  from  time  to  time 
to  make  shortr  excursions  into  the  adJoii'^S  districts,  where  it  was  re- 
ported the  locusts  had  done  damage  to  crops  and  vegetation  generally, 
and  this,  too,  within  the  past  few  years.  The  principal  of  these  was 
that  of  following  up  Ham's  Fork  of  Green  River  to  Hodge's  Pass,  and 
about  10  miles  down  the  western  slopetowardsBear  Kiver.  In  making 
this  trip  I  succeeded  in  establishing  some  important  facta  in  reference 
to  the  movements  of  C.  sprctus  in  this  part  of  Wyoming,  and  also  in 
adding  somewhat  to  our  knowledge  of  its  natural  history,  which  may 
be  of  value  in  fighting  it  hereafter. 

I  then  proceedeil  to  Ogden,  Utah,  where  I  took  the  train  north  over 
the  Utah  and  Northern  Railroad,  into  tbe  volley  of  the  Snake  River, 
where  I  obtained  data  in  reference  to  the  movements  of  this  insect  in 
that  part  of  Idaho;  thence  working  northward  and  westward  through 
the  valleys  of  the  Big  Hole,  Deer  Lodge,  Hellgate,  and  Missoula  Rivers, 
thus  taking  in  a  large  iKtrtion  of  Montana  hitherto  not  visited  by  any 
member  of  the  Coaimissiou. 

SI 
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At  Missoula  many  data  were  obtained  in  reference  to  tbe  movementa 
of  locusts  in  that  portion  of  Montana.  From  Lere  I  proceeded  on  horse- 
back down  the  Missonla  Valley,  to  where  Mnllan's  Wagon  Koad  crosses 
the  Coenr  d'Alfene  Mountains,  and  thence  across  the  mountains  thrtmgh 
Sorthem  Idaho  into  Washington  Territory.  Kere  I  obtained  what  data 
I  could,  and  then  worked  my  way  southward  acro»s  the  Spokane  Plateau 
to  Walla  Walla,  the  section  visited  by  small  swarms  of  locusts  within 
the  past  few  years.  Leaving  Walla  Walla,  my  homeward  journey  lay 
down  tbe  Columbia  to  Portland  and  Astoria,  where  I  waa  obliged  to 
lie  over  for  four  days,  waiting  for  the  next  steamer  to  3an  Francisco. 
During  this  period  1  went  over  to  Fort  Canby,  and  spent  my  time  in 
making  a  collection  of  mosses  and  ferns,  which  I  herewith  send  to  tbe 
Department.    I  also  obtained  a  few  land  shells. 

In  making  this  trip  quite  n  number  of  favors  were  extended  by  the 
following  corporations  and  individuals :  Union  Pacific  Railway  (Ore- 
gon short  line),  Gilmer  &  Salisbury,  half  rate;  officers  and  troops  at 
Fort  Missoula,  transportation  and  favors;  Edwiu  D,  Dukes,  hospital- 
ities ;  Northern  Pacific  Eailway,  pass ;  Oregon  Railway  and  Naviga- 
tion Company,  parses ;  and  officers  at  Fort  Canby,  hospitalities.  Be- 
sides these  I  am  nnder  great  obligations  to  many  others  for  aid  in  ac- 
cumulating locust  data,  as  well  as  those  relating  to  various  other  in- 
sects. 

I  have  also  embodied,  at  yoor  request,  a  summary  of  tbe  probabili- 
ties for  the  present  year,  1882. 
Eespectfully, 

LAWRENCE  BRDHEE. 

Professor  C.  V.  Riley, 

United  Stateg  UntomoloffUt,  Washington,  D.  0. 


GENEBiX  ttEPOET   ON   THE  EOOKT  MOUNTAIN  LOCUST. 

It  is  not  my  intention  in  this  report  to  describe  all  of  the  facta  gleaned 
or  to  note  the  work  done  by  the  Commission  and  others  in  reference  to 
tbia  insect.  I  will,  however,  give  a  condensed  account  of  the  more  im- 
portant points  that  directly  treat  upon  the  means  of  their  diminution 
and  prevention  in  future,  with  a  few  additional  traits  noticed  during  the 
past  season.  Of  course  it  will  be  necessary  occasionally  to  allude  to 
matters  mentioned  in  the  annual  reports  of  the  Commission,  and  also  to 
other  records  relating  to  the  life-history  and  depredations  of  this  and 
other  locnsts.  Before  entering  upon  a  discussion  of  this  subject,  I  wiU 
give  a  brief  history  of  this  insect  and  its  depredations  in  various  por- 
tions of  the  coontry  which  it  visits  in  tbe  course  of  its  migrations. 

Up  to  the  time  of  the  settlement  of  portions  of  Eastern  Kansas,  Ne- 
braska, and  part  of  Minnesota,  comparatively  little  was  known  of  locust 
swarms  and  their  magnitude  in  North  America.    At  long  intei-vals  only 
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woald  a  nonce  of  thft  appeanmce  of  Bwarms  of  "  grasshoppera"  reach 
the  public  tLrongh  acme  oowspaper  or  magazine  accoant  of  traveU  in 
these  wild  and  nnaettled  regions.  These,  as  woald  be  imagined,  were 
mere  notices  of  their  haviug  been  seen,  without  any  attempt  at  a  descrip- 
tion of  them  or  anything  relating  to  their  movements.  It  is  bnt  a  few 
years  since  that  they  even  so  mach  as  had  a  name  of  their  own.  (Walsh 
in  18C6.)  But,  as  the  country  in  the  then  Territories  above  mentioned 
began  to  be  settled  tbey  became  more  and  more  known,  as  swarms  made 
their  appearance  from  time  to  time  and  occasiODally  aJighted  upon  and 
destroyed  fields  of  grain  and  gardens.  It  was  not,  however,  until  with- 
in the  past  fifteen  years  that  they  began  to  attract  much  attention  by 
their  ravages.  I  now  refer  more  particularly  to  Kansas  and  [tfebraska, 
with  adjoining  portions  of  Iowa  and  Missouri.  Minnesota,  too,  was  but 
thinly  settled  in  those  parts  frequently  visited,  while  Dakota  was  but 
little  known.  True,  locusts  had  several  times  been  known  to  do  damage 
to  vegetation  in  Manitoba  and  Minncnota  as  early  as  1819,  when  they 
.  were  said  to  have  been  very  numerous. 

Whether  swarms  of  locusts  visited  these  districts  as  often  prior  to 
their  settlement  as  they  have  since,  it  is  not  easy  to  ascertain ;  but  that 
they  did  so  occasionally  is  quite  certain,  and  that,  too,  in  nambers 
equally  as  great  or  even  greater  than  in  oar  time.  In  speaking  with 
an  old  Omaha  Indian  during  the  summer  of  1876  in  reference  to  grass- 
hoppers, he  said  that  about  twenty-five  years  previously  he  ha4  seen 
them  so  numerous  in  the  Elkhorn  Valley  and  adjoining  partti  that  they 
ate  nearly  all  the  grass  for  many  miles  aronnd.  In  fact,  the  Indians 
conld  scarcely  find  enough  grass  for  their  ponies.  This  was  while  they 
were  out  on  a  buS^lo  bunt.  He  also  stuted  that  at  other  times  they  had 
met  with  the  locusts  while  out  on  their  hunts,  bnt  never  in  snch  great 
numbers  as  at  this  one  particular  time.  He  said  they  came  from  the 
moautains  "  far  off,"  at  the  same  time  pointing  up  the  valley  to  the  north- 
west. Last  year  while  in  Montana  I  also  learned  from  Indians  that  at 
times,  many  years  ago,  the  locusts  were  exceedingly  numerous  in  the  val- 
leys of  the  Yellowstone  Hiver  and  its  tributaries ;  and  that  on  several  oc- 
casions they  had  been  so  numerous  as  to  devour  most  of  the  vegetation, 
and  thereby  to  cause  the  butTalo  to  seek  food  in  other  parts.  When  asked 
ahont  their  flights,  one  old  fellow  (Indian)  intimated  that  he  had  seen 
tbem  fly  in  immbers  sufficiently  great  to  ohscare  the  san.  It  might  be 
Questioned  whether  this  informntion  obtained  from  Indians  can  be  relied 
upon  as  of  value.  To  this  I  will  answer  "  yes,"  for  all  Indians  are  very 
close  observers  and  remember  quite  accurately  all  incidents  that  are  in 
any  way  connected  with  their  modes  of  life,  and  particularly  is  this  true 
while  out  on  their  hunts.  A  few  had  even  noticed  that  the  lot-nsts  were 
attacked  by  a  kind  of  fly,  which  deposited  its  eggs  between  their  wings. 

Does  the  settlement  of  a  country  and  the  planting  of  new  species  of 
vegetation  ever  have  the  effect  of  drawing  to  it  insect  enemies  from 
afar;  and,  if  so,  to  what  extent  is  this  truel    This  is  a  question  that 
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undoubtedly  lias  presented  itself  to  the  minds  of  more  than  one  ento- 
mologist and  tiller  of  the  soil,  and  ia  worthy  of  consideration  in  this 
connection.  Before  disciissing  it,  however,  let  me  give  a  short  de3crii>- 
tion  of  the  preferences  of  climate,  altitude,  vej^etation,  surface  conflgn- 
ration,  &c.,  that  this  particular  species  of  locust  possesses  in  compariaoa 
with  that  chosen  by  others. 

If  we  run  oar  eyes  over  the  map  of  North  America  and  set  aside  all 
'that  portion  contained  between  the  meridians  103°  and  117°  west  of 
Greenwich,  and  from  the  parallels  of  latitude  40°  to  63°,  we  have  the 
permanent  home  of  this  insect  pretty  well  before  ns.  It  is  all  consider- 
ably elevated  above  the  socrouDding  country,  treeless  over  the  greater 
portion,  and  al»o  arid,  thus  agreeing  to  some  extent  with  the  locnst-in* 
habited  areas  of  Eastern  Europe,  Northern  Africa,  Western  and  South- 
ern Asia,  GentraJ  Aostralia,  and  portions  ot-CentraJ  and  Sooth  America. 
Now,  what  is  there  in  these  peculiar  combinations  of  surface  and  cli- 
mate and  elevation  that  should  produce  the  unwonted  increase  in  num- 
bers of  a  few  particular  species  of  widely  different  locusts  t  As  we  are 
already  aware,  all  these  insects  become  exceedingly  numerous  at  inter- 
vals, and  at  snch  times  leave  their  breeding  grounds,  or,  more  properly 
speaking,  their  native  habitats,  and  fall  upon  the  adjoining  fertile 
country,  where  they  cause  great  depredation,  and  in  many  instances 
even  pestilence  and  famine.  That  this  great  increase  is  in  some  way 
connected  with  their  migratory  habits  we  know,  but  just  how  it  was 
brought  about  in  the  iirst  place  we  cannot  say.  As  shown  in  one  of 
the  reports  of  the  Commission,  these  invasions,  id  eat,  the  general  inva- 
sious  of  the  entire  countrj-  subject  to  their  visits,  appear  to  follow  at  in- 
ter\'als  of  about  eleven  j'ears. 

The  reports  of  the  Commission  which  have  already  appeared  have  so 
thoroughly  described  the  nature  and  habits  of  this  locust  that  I  need 
not  dwell  upon  its  natural  history  or  mode  of  migrating.  That  it  is  thor- 
oughly migratory  hj'  nature  cannot  be  doubted;  for,  at  almost  any 
point  in  the  Permanent  Region  during  the  months  of  July,  August,  and 
September,  on  fine  sunshiny  days,  a  few  of  these  insects  can  be  seen  on 
the  move.  Even  a  single  family  or  the  progeny  of  a  single  female  will 
move  from  the  locality  where  it  hatched  to  some  other  point  in  this 
native  habitat  or  adjacent  to  it. 

If  we  reflect  for  a  nmrnent  as  to  the  surface  configuration  of  the  diflferent 
countries  front  which  at  times  invading  hordes  of  locusts  come,  we  shall 
notice  that  they  are  all  pretty  much  alike,  and  that  they  are  also,  as  a 
rule,  destitute  of  timber  and  rank  vegetation  of  any  kind.  The.y  are  all 
more  or  less  elevated  plateaus  or  table-lands,  partially  clothed  with 
bunch  grasses  and  dwarfed  shrubs,  which  grow  in  clusters.  The  air  is 
dry  and  bracing  in  its  nature,  and  the  winds  which  sweep  over  them  are 
brisk.  Taking  into  consideration  these  peculiarities  of  the  various  lo- 
cust countries,  it  strikes  us  that  only  in  a  country  of  such  a  character  can 
bwamis  of  locusts  originate  and  continue  to  esist  in  uncommonly  great 
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onniberB;  and  if  this  be  trae,.changlDg  these  characteristics  vonld  nec- 
essarily result  in  their  diminution,  unless  they  reallj  can  continne  to 
exist  in  such  immense  numbers  in  a  re^on  the  snrface  of  which  is  dif- 
ferent fVom  the  foregoing.  Judging  from  experience  and  from  the  past 
history-  of  this  locust,  I  shonld  say  that  it  Tonld  not  and  cannot  con- 
tinue under  such  changed  conditions.  For,  if  it  could  breed  only  in 
limited  areas,  it  would  of  necessity  become  less  numerous.  Also,  when 
traveling  it  would  become  more  scattered,  and  would  then  be  more  apt 
to  be  kept  in  check  by  locust-feeding  birds  in  connection  with  insects 
and  other  enemies  which  lurk  in  the  recesses  of  forests  and  abont  groves 
and  meadows.  Always  with  the  advance  of  settlement  birds  and  in- 
sect-devonring  animals  of  a  certain  class  make  their  appearance,  and 
do  much  towards  kei^ping  in  check  these  pests.  As  examples  of  these  I 
have  the  pleasure  of  introducing  the  robiu,  qnail,  orioles,  sparrows,  blue- 
birds, and  other  species  that  love  to  hang  about  the  abodes  of  man — all 
of  which  are  great  insect-destroyers. 

Not  only  in  the  above  ways,  then,  will  advance  of  civilization  and  the 
settling  of  this  area  tend  to  diminish  the  locust  in  numbers,  but  it  will 
also  prevent  their  increase. 

As  already  intimated,  therfiis  a  tract  of  country  in  the  West  and  North- 
west which,  by  its  peculiar  characteristics,  is  especially  adapted  to  the 
modes  of  life  of  this  locust;  hence  it  has  been  termed  the  Permanent 
Region  by  the  members  of  the  Commission  heretofore  referred  to. 

Although  this  insect  at  times  visits  and  breeds  throughout  the  greater 
portion  of  the  country  lying  west  of  the  Mississippi  River  and  east  of 
the  Cascade  range  of  mountains,  it  is  partial  to  a  particular  portion  of 
this  vast  area  that  pos.sessea  peculiar  climatic  conditions.  This  region 
can  be  bounded  as  follows :  On  the  east  by  a  hne  beginning  on  the 
south,  at  the  junction  of  the  thirty -seventh  parallel  with  the  one  hundred 
and  sisth  meridian,  and  running  in  a  northeasterly  direction  totlie  ninety- 
ninth  meridian  on  the  forty-fifth  parallel,  whence  the  course  changes  to 
the  north  until  the  boundary  line  is  reached,  where  it  inclines  to  the 
northwest  in  a  curve  and  strikes  the  fifty-third  parallel  at  about  the  one 
hundred  and  third  meridian.  The  northern  boundary  is  the  commence- 
ment of  the  trans  continental  timber  region  of  British  America.  On  the 
west  this  region  is  bounded  by  a  line  nearly  coincident  with  the  one 
hundred  and  seventeenth  meridian,  sometimes  running  to  the  east,  and 
at  other  times  to  the  westof  it,  nnd  towards  the  south  making  an  abrupt 
angle  to  the  sontheast  to  avoid  the  desert  regions  of  southern  Nevada 
and  a  iiortion  of  aoutliwestem  Utah,  The  features  of  this  entire  region, 
or  at  least  of  thotse  portions  of  it  chosen  by  this  locust  as  breeding- 
grounds,  are  its  comparative  aridity  and  freedom  from  timber. 

This  region  is  divided  as  follows  into  several  districts  that  differ  in 
surface  configuration:  The  Mountain  Region,  the  Plateau  Region,  the 
Region  of  Plains,  and  the  Basin  Region. 

The  Plateau  Region,  which  is  generally  termed  the  Colorado  Plateaus, 
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"extends  from  southern  Wyoming  tbroagli  western  Colorado  and 
eastern  Utab  far  into  Xbw  Mexico  and  Arizona.  They  are  bounded  on 
the  nortU  by  Wind  Eiver  and  Sweetwater  Mountaius,  on  the  east  by  the 
Park  Mouiitnius,  on  the  soatli  by  the  Desert  Hauge  Region,  and  on  the 
west  by  the  Busiu  Range  Region."  This  region  is  "chiefly  drained  by 
the  Colorado  River;  but  a  small  area  oit  the  northwest  is  drained  into 
Shoshone  River,  another  on  the  northeast  into  the  Platte  River,  still 
another  on  the  southeast  into  the  Bio  Grande  del  Kort«,  and  finally  the 
western  margin  is  drained  by  the  upper  portions  of  the  Sevier,  Prove, 
Ogden,  Weber,  and  Bear  Rivers.  The  general  elevation  is  7,flU0  feet 
above  the  level  of  the  sea,  varying  from  5,000  to  12,000  feet.  The  ascent 
from  the  low  desert  plains  on  the  south  is  very  abrupt,  in  many  places 
by  a  steep  and  almost  impassable  escarpmeat." 


Tbe  etrearaB  wLich  travarse  tie  region  Lave  their  sources  iu  the  Wiml  KiverMount- 
aiDB  on  the  uortb,  in  the  PiU'k  MouDtaius  on  tho  east,  ami  a  nuiubur  of  tributariea 
come  fiom  the  west.  Id  tbeir  coarsea  through  the  plateaus  they  laa  in  caQons. 
These  caDona  are  profound  gorges  corroded  by  the  streoBia  themselves.  The  "coaatry 
rock"  is  composed  of  aedimontary  beds  uearly  horizontal.  •  -  •  The  region  is  also 
oixceediugly  arid,  hut  the  tnouutaios  that  stand  on  the  rim  of  the  tjaain  pi«cipitata  a 
large  proportion  of  moietore,  and  in  this  manner  streams  of  ooiuparatiTely  larije 
YOliime  head  in  the  mountuins,  run  through  the  plateaus,  and  descend  rapidly  to  the 
level  of  the  sea, -while  the  country  through  which  they  pass  is  very  meagerly  supplied 


The  Mountain  Begioa  comprises  the  mountainous  portion  of  Korthem 
Wyoming,  part  of  Central  Colorado,  all  of  Idaho  with  adjoining  portions 
of  Nevada,  Oregon,  and  Washington  Territory,  also  the  western  half  of 
Montana.  This  region  is  composed  chiefly  of  high  ranges  of  mouutaius, 
most  of  which  are  partially  clothed  with  forests  of  coniferous  trees. 
There  are  numerous  streams  of  considerable  magnitude.  These  have 
tbeir  sources  high  in  the  mountains  where  there  is  much  rain  and 
melting  of  winter  snows.  Their  lower  courses  lie  along  beautiful  and 
richly  carpeted  valleys  that  are  for  the  most  part  destitute  of  timber, 
and  are  bouuded  by  low  foot-hills  covered  with  bunch  grasses  aud 
artemisias.  This  region  in  the  lower  portions  is  also  quite  arid.  With- 
in this  region  there  are  also  quite  a  number  of  low  basin-lilie  valleys 
that  formerly  were  occupied  by  lakes.  These  are  for  the  most  part  richly 
clothed  with  grasses  and  other  low  vegetation,  and  are  generally  drained 
by  some  mountain  stream.  They  all  lie  northward  in  Montana,  Idaho, 
and  Washington  Territory,  and  are  of  considerable  elevation,  varying 
from  about  3,000  to  7,000  feet  above  the  level  of  the  sea. 

Sloping  eastward  from  the  foot-hills  of  the  Rocky  Mountains  towards 
the  Missouri  and  Mississippi  Rivers  is  an  extensive  tract  of  country 
known  as  the  Plains.  It  is  for  the  most  part  a  comparatively  smooth, 
treeless  tract  covered  by  sparse  vegetation,  mostly  gi-asses  and  herbs 
that  grow  in  clumps  or  clusters.  The  climate  varies  iu  temperature  - 
as  we  pass  from  east  to  west,  and  from  south  to  north.    The  region  is 
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arid,  and  h»8  comparativel?  few  water-courses  rnnniDg  througtiit.  But 
little  rain  falls  duriog  summer,  and  eTHporatiou  is  great.  As  we  proceed 
northward  the  stunted  bunch  grasses  become  more  luxuriaut,  and  the 
climate  cooler.  The  streams  that  run  through  this  region  have  their 
fountains  in  ranges  of  forest-clad  hills  and  mountains,  and,  unlike  those 
of  the  Plateau  Kegion,  wind  along  broa<I  and  fertile  valleys  that  are 
bounded  by  gently  sloping  hills.  These  valleys  are  also  adorned  in 
most  places  by  clumps  of  willows  and  other  deciduous  trees  and  shrubs; 
and  in  muny  of  these  broiid  sea-like  valleys  are  to  be  seen  some  of  the 
most  beautiful  pictures  of  the  West. 

In  addition  to  the  three  regious  above  mentioned,  there  is  another 
section  that  we  will  call  the  Bafiiu  Region.  This  regiou  is  situated  be- 
tween the  Wasatch  Range  ou  the  east,  and  Sierra  Nevada  Range  on 
the  west,  and  is  drained  by  streams  running  into  lakes,  of  which  Great 
Salt  La^e  is  the  chief  one.  This  basin  region  is  separated  from  the 
others  by  ranges  of  mountains  and  high  plateaus,  and  is  one  of  the  most 
fertile  portions  of  the  entire  Eocky  Mountain  Region.  The  foot-hills 
and  valleys  lying  to  the  eastward  are  decorated  with  beautiful  flowera 
and  rich  grasses,  while  to  the  westward  it  gradually  shades  off  into  the 
desert  regions. 

All  the  country  comprised  in  the  above-described  regions  is  at  times 
overrun  by  swarms  of  this  destructive  locust,  and  possesses  such  cli- 
matic and  other  conditions  as  are  best  adapted  to  its  life  aud  great  iu- 


It  is  quite  evident  that  a  country  the  sarface  of  which  is  so  varied 
and  extensive  must  also  possess  a  varied  climate,  and  that  this  is  partly 
true  we  are  aware,  at  least  as  far  as  heat  and  cold  aro  concerned.  But 
we  must  take  into  consideration  one  peculiarity  of  all  this  extent  of 
country,  viz.,  its  aridity.  We  have  arid  and  high  plateaus,  arid  mount- 
uin  valleys,  the  plains  are  arid,  and  an  arid  interior  basin.  We  are  also 
aware  that  C.  apretus  thrives  equally  well  in  all  of  these  districts  where 
the  aridity  is  uot  too  great,  and  where  the  annual  precipitation  does  not 
exceed  16  inches. 

Maj.  J.  W.  Powell  also  describes  the  lands  of  this  region  as  those  which 
are  irrigable,  pasture  lands,  and  timber  tracts.  Besides  these  there  are 
desertS;  bad  lands,  chaparral  lands,  aud  lava  beds. 

Of  these  various  regions,  as  determined  by  surface  configuration,  the 
irrigable  and  pasture  lands  are  those  chiefly  chosen  by  this  insect  as  breed- 
ing grounds.  Hencetheareaof  thePerniniicnt  Region  comprises  but  a 
small  per  cent,  of  the  arid  regions  of  tht^  West  or  of  that  part  of  the 
Rocky  Mountain  system  where  the  annual  precipitatiou  is  less  than  20 
■inches,  and  still  less  when  we  confine  it  to  the  more  humid  portions  of 
these  districts  as  chosen  in  years  of  ordinary  numbers  of  this  insect. 

Major  Powell  describes  these  regious  as  follows: 

The  inigable  lands  tuid  timber  lands  constitute  bnt  a  small  fluMtion  of  the  Arid 
Begion.     iktweeii  the  lowlands  on  the  eiie  hand  and  the  highlands  on  the  other  is 
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foniid  a  great  body  of  valley,  mesa,  bill,  and  low  mountain  lauds.  *  ■  ■  Usneny 
tbey  bear  a  scant;  growth  of  grasses.  Th^  grasses  are  nntritlons  and  valnable  botlk 
-for  sntnaer  and  winter  pasturage.  Tbeir  valne  depends  apoa  peculiar  cllioatic  cod- 
ditions ;  the  grasses  grow  to  a  great  extent  In  scattered  bunches,  bikI  mature  seeds 
in  larger  proportion  perhnps  than  the  fcrasses  of  more  humid  regions.  lo  general  the 
irinter  aridity  is  bo  great  liiat  the  grutses  when  touched  by  the  frosts  are  not  washed 
down  by  the  rains  and  anowsto  deoay  on  the  moist  soil,  bnt  stand  firmly  on  the  ground 
all  winter  long  and  "cure,"  forming  s  gnaii  oncut  bay.  *  *  *  In  a  broad  way, 
tbe  greater  or  Icnser  abundance  of  the  grssMS  is  dependent  on  latitude  and  attitude ; 
the  higher  tbe  latitude  the  better  the  grasses,  and  they  improve  as  the  altitnde  in- 
creases. In  the  very  low  altitades  and  latitudes  the  grasses  are  so  scant  as  to  be  of 
no  value;  here  tbe  true  deserts  are  found.  These  conditions  obtain  In  Southern  Cali- 
fornia, Southern  Niivada,  Southern  Arizona,  and  Southern  Hew  Mexico,  when  broad 
reaches  of  land  are  naked  of  vegetation,  but  in  oscenditig  to  the  higher  lands  the 
grass  steadily  improves.  Northward  the  deserts  soon  disappear,  and  tbe  grass  be- 
-comes  niori'  and  more  luTuriaut  to  onr  northern  bonndnry.  In  sddition  to  the  desert 
lands  mentioned,  other  large  deductions  must  be  made  from  tbe  area  of  the  pasture 
lands.  There  are  many  districts  in  which  the  "country  rock  "  is  composed  of  incoher- 
■wit  sands  and  clays ;  somelimes  sediments  of  ancient  Tertiary  lakes;  elsewhere  sedi- 
ments of  more  ancient  Cretaceous  seas.  In  these  districts  perennial  or  intermittent 
streams  have  carved  deep  waterways,  and  the  steop  hills  are  ever  washed  naked  by 
fierce  but  infrequent  storms,  as  tho  incoherent  rocks  are  unable  to  withstand  the 
beating  of  the  rain.  These  districts  are  known  as  the  manraiitt  terrea,  or  bod  lands  of 
the  Rocky  Mountain  Bfgion.  In  other  areas  the  streams  have  carved  labyriutlia  of 
deep  gorges  and  the  waters  flow  at  grrat  depths  below  the  general  sorface.  The  lands 
between  tho  streams  are  beset  with  towering  cliffs,  and  the  landscape  is  an  expanse 
of  nulicd  rock.  These  are  the  alcove  lands  and  cunou  lands  of  the  Rocky  Mountain 
Region.  Still  other  districts  have  beon  the  theater  of  late  volcanic  activity,  and  broad 
sheets  of  naked  lava  ore  found;  cinder  com^  nre  frequent,  and  scoria  and  oahea  are 
scattered  over  the  land.  These  are  the  lava  beds  of  tbe  Hoeky  Mountain  Region.  In 
jet  other  districts  low  l>roken  mountains  are  fonnd  with  rugged  spurs  and  cragged 
creets.  Grasses  and  chaparral  grow  among  tbe  locks,  but  such  mountaiua  are  of  little 
value  for  pasturage  purposes. 

After  making  all  the  dodnctions,  there  yet  remain  vast  areas  of  valuable  pasturage 
lands  bearing  untritious  bnt  scanty  gras».  Tbe  lands  along  thu  crei-kii  and  rivers 
liave  Ixieu  relegated  to  that  dais  which  has  been  described  oa  irrigable,  hence  the 
landd  under  cunsideratiou  are  away  from  the  permanent  streams.  Mo  rivers  sweep 
over  them,  and  no  creeks  meander  among  their  hiils,  the  only  water  to  be  found  ou 
these  lands  being  scatt«red  and  isolated  spriugs  and  the  little  brooks  which  they 
feed.  These,  however,  never  join  tbe  great  rivers  ou  their  way  to  The  sea,  being  able 
to  run  but  a  sliort  distance  from  their  fountaius,  when  they  spread  among  the  sands 
to  be  ro-evaiM)rated, 

Withiu  the  And  Rt'giun  only  a  small  portion  of  the  country  is  irrigable.  These  Ir- 
rigable tracts  are  low  lands  lying  niong  the  streams.  On  the  mountains  and  high 
plateaus  forests  are  found  at  eluvations  so  great  that  summer  frosts  forbid  the  culti- 
vation of  tbe  soil. 

These  lands  comprise  bnta  very  small  percent,  of  tbe  Arid  Eegion  an- 
der  tbe  present  resources  for  obtaining  the  amount  of  nnter  requimCe 
for  remunerative  cultivation  of  tbe  soil. 

Throughout  this  Arid  Region  timberof  value  is  found  growing  sponta- 
neously on  the  higher  plateaus  and  mountains.  These  timber  regions 
are  bounded  above  and  below  bylines  which  are  ver,\'  irregular,  duo  to 
local  conditions.  Above  the  upper  line  no  timber  grows  because  of  the 
rigor  of  tbe  climate,  aud  below  no  timber  grows  because  of  aridity. 
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Both  the  lower  and  upper  Unes  descend  in  passini;  Ayjm  soathto  north; 
that  is,  the  timber  districts  are  found  at  lower  altitudes  in  the  northern 
portion  of  the  Arid  or  llocUy  Mountain  Eegiou.than  iu  the  southern  por- 
tion. This  is  due  to  the  decrease  in  temperature  as  we  pass  from  south 
to  north.  The  forests  are  chiefly  of  pines,  spruce,  cedars,  and  fir,  but 
the  pinea  are  of  principal  value.  Below  these  timbered  regions,  on  the 
lower  slopes  of  mountains,  on  the  mesas  and  hills,  low,  scattered  forests 
are  ofteu  found,  comjwsed  chiefly  of  dwarfed  piuon  pines  and  scrubby 
cedars. 

Of  course  that  portion  of  the  Arid  Begion  dcscribetl  as  tbe  timber- 
bearing  region  is  much  larger  than  that  actually  covered  by  forests ; 
t)ut  this  is  to  a  great  extent  due  to  the  destructive  agency  of  flres  that 
annually  destroy  inconceivable  quantities  of  timber.  Tliese  regions 
comprise  from  20  to  23  per  cent,  ofthe  Arid  Region,  though  at  least  one 
half  has  been  denuded  or  is  kept  bare  by  the  above-mentioned  agency.  , 
This  region,  too,  is  very  much  like  the  temporary  region  of  this  locust  iu 
the  annual  precipitation  of  moistnre,  and  hence  these  bare  portions  ar» 
not  so  frequently  chosen  as  localities  for  egg-depositing  as  are  tbose^ 
lying  immediately  below  this  line,  that  have  been  described  tis  grazing, 
lands. 

Tbe  area  of  the  Arid  Begion  tbe  altitude  of  which  is  greater  than  the 
forest  region  is  comparatively  small,  and  comprises  mountaiu  peaks  and 
parts  of  mountain  ranges  that  ext«nd  above  the  line  of  perpetual  snow 
or  rigorous  climate.  Verj-  seldom  do  any  of  these  locusts  choose  the 
warmer  portions  of  this  region  as  breeding  grounds,  since  it  is  too  un- 
certain and  quite  humid,  although  the  greater  portion  of  the  moisture 
that  falls  here  is  in  the  form  of  snow  and  hail.  Keither  do  they  fre- 
quent the  mauvaiaea  terres,  deserts,  lava  beds,  or  chaparral  lands.  Then, 
we  have  remaining  the  two  other  regions  as  the  true  home  and  breeding 
grounds  of  this  insect,  viz-,  the  irrigable  lands  and  the  grazing  lands. 
Of  course  great  nambers  of  locusts  are  aunaally  bred  witliin  and  even 
above  the  forest  region  of  the  Bocky  Mountain  system,  but,  as  before' 
stated,  the  humidity  of  this  area  is  too  great,  and  hence  it  follows  that 
these  cannot  be  as  vigorouB  as  those  bred  below  and  in  a  more  arid  cli- 
mate. That  this  insect  does  not  require  nor  seek  a  high  temperature, 
we  are  aware  from  the  condition  of  the  climate  in  those  portions  of 
British  America  where  it  breeds  in  such  overwhelmiug  numbers. 

This  region,  which  is  known  as  the  permanent  breeding-grounds  of 
the  Kocky  Mountain  locust,  as  before  stated,  comprises  all  that  region 
west  and  north  of  the  deserts  where  the  annual  rainfall  is  leas  than 
20  inches,  an  area  of  about  300,000  square  miles.  Of  course  they  do  not 
breed  throughout  this  entii'O  region  annually,  nor  on  all  the  surface ; 
but  it  is  because  they  are  always  to  be  found  in  some  portion  of  it  in 
greater  or  less  numbers,  and  because  they  can  continue  to  exist  year 
after  year  without  becoming  diseased,  that  this  name  has  been  given  to- 
tbe  region. 
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Aa  would  be  expected,  s  eonntiy  aa  larfce  as  tbis  mast  necessarily 
vary  to  some  extent  in  its  surface  configuration,  and  in  its  general  ap- 
pearance; bat,  as  a  rule,  It  is  composed  of  wide  stretclies  of  prairie  in- 
terspersed with  a  few  small  timbered  areas  and  snow-capped  mountaia 
ranges.  It  is  watered  by  the  great  water  systems  of  the  Missouri,  the 
Yellowstoue,  Platte,  Colorado,  and  Columbia,  with  many  minor  rivers, 
along  the  fertile  valleys  of  which  the  young  locusts  are  reared  from 
year  to  year  in  numbers  sufficiently  great  always  to  keep  the  stock  large 
enough  so  that  with  a  few  favorable  years  this  entire  area  with  the 
adjoining  country  can  be  stocked  and  overrun  by  ravishing  swarms. 

While  the  locust  is  capable  of  continning  its  existence  on  any  favor-, 
able  portion  of  this  Permanent  Begion,  there  are  in  reality  but  few  por- 
tions of  it  that,  on  account  of  their  extent,  are  adapted  to  its  greatest 
increase.  These  are  far  apart,  and  at  times  are  the  cradles  of  swarms 
,  that  visit  different  sections  of  the  cultivated  districts  adjoining  them. 
The  largest,  and  by  far  the  most  important  of  these,  is  that  of  Central 
Montana  and  portions  of  the  British  Possessions  immediately  to  the 
north.  The  boundaries  of  this  area  can  be  pnt  down  as  follows:  On 
the  east  aline  beginning  near  the  Black  Hills  and  running  north  by 
the  way  of  the  month  of  the  Musselshell  River  to  the  Saskatchawan 
Eiver  and  the  northern  limit  of  true  prairie.  The  western  boundary 
is  almost  equivalent  to  the  trend  of  the  Bocky  Mountain  Range,  coming 
as  far  south  aa  the  Sweetwater  Basin  of  ^Northern  Wyoming.  In  other 
words  it  iiasses  from  the  Big  Horn  Mountains  in  Northern  Wyoming  in 
an  almost  direct  line  to  Fort  Sbaw,  and  thence  north  as  fkr  as  the  prai- 
ries extend,  taking  in  the  valleys  of  the  Gallatins,  Jefferson,  and  Prickly 
Pear  Rivers  as  side  shoots.  The  next  in  importance  and  size  is  that  of 
which  the  Snake  River  Valley  ia  the  center.  Tliis  district  comprises 
all  of  Central  and  most  of  Southern  Idaho,  portions  of  Northern  Utah 
and  a  small  part  of  Nevada  and  Eastern  Oregon.  A  third  area  is  that 
of  Southern  Utah  and  portions  of  Northern  Arizona  and  New  Mexico, 
with  a  part  of  Colorado. 

From  the  former  come  all  tbe  locust  swarms  that  devastate  Manitoba, 
Dakota,  Minnesota,  and  at  times  Nebraska,  Iowa,  and  Kansas,  with  a 
small  portion  of  Missouri.  Oregon,  Nevatla,  and  Washington  Territory 
receive  most  of  their  locust  swarms  from  the  second,  while  Utah  and 
Colorado,  with  adjoining  portions  of  Wyoming,  receive  theirs  from  both 
this  and  the  third  or  that  of  Arizona  and  New  Mexico.  While  these 
are  the  principal  courses  taken  by  swarms  in  leaving  these  several 
locust  centers,  they  occasionally  interchange  swarms  and  then  these 
localities  receive  calls  from  all  three  sections.  Montana  swarms  cross 
over  the  range  into  the  valley  of  the  Snake  River,  by  way  of  tbe  Madi- 
son, and  into  the  northern  part  of  Idaho  and  Washington  Territory  by 
way  of  the  Boundary  Pass  and  Flathead  Lake.  Those  of  the  Central 
region  pasa  northeast  into  Montana,  both  by  the  Madison  and  by  way 
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of  Xorthera  Wyoming,  ^rliile  the  central  and  soatbern  regions  inter- 
change BTC^arms  directly. 

While  it  would  appear  that  this  interchange  of  awarme  between  these 
several  centers  wan  intentional,  by  a  closer  examinution  into  the  habits 
of  this  iuaect  aild  the  inSuenciug  agents  in  its  migrations,  we  can  readily 
see  that  such  is  not  the  fact.  ITevertheless,  every  object  is  actiom- 
plinbed  in  this  way  that  coald  be  were  they  made  from  impulse  or  desire. 
By  the  iuterchange  of  swarms  there  is  cross-breeding  of  unrelated  and 
distant  individuals,  thaa  preventing  the  deteriorating  influence  of  a 
long-continued  interbreeding.  Also,  by  having  these  widely  separated 
regions  of  large  area,  moving  swarms  of  great  magnitude  are  enabled 
to  recuperate  from  the  fatigues  of  travel  and  rear  healthy  offspring,  to 
return  to  their  starting  point  when  the  favorable  opportunity  presents 
itself. 

As  irregular  as  appear  to  be  the  movements  of  swarms  of  locusts  in  • 
the  widely  separated  areas  to  one  who  has  not  given  the  subject  a  close 
study,  it  is,  nevertheless,  a  conceded  fact  that  they  seem  to  have  lea^ling 
routes  which  they  follow.  So  marked  is  this  rule  in  certain  localities 
that  it  is  difflcalt  to  learn  of  any  exceptions.  An  example  of  this  nature 
is  that  of  their  movements  on  the  Upper  Bear  Biver  and  in  portions  of 
Western  Wybming,  where  every  swarm  of  which  I  could  obtain  any 
information  came  from  the  west  and  northwest  and  flew  to  the  ea«t, 
northeast,  or  southeast.  They  also  appear  to  fly  in  great  circles  in  sev- 
eral sectjons  of  the  West.  The  cause  of  this  phenomenon  is  the  com- 
bined influence  of  prevailing  winds  and  surface  configuration  on  mov- 
ing swarms.  For  an  example  of  this  peculiar  movement  we  will  take 
a  swarm  that  leaves  the  great  center  of  distribution  in  Montana  towards 
the  southwest  by  way  of  the  Gallatin  and  Madison  Valleys  and  low 
passes  across  to  the  upper  waters  of  the  Bnake  Biver.  These,  after  en- 
tering this  latter  valley,  follow  doirn  that  stream  to  where  it  makes  aii 
abrupt  bend  to  the  west.  Here  the  swarms  generally  divide,  some  con- 
tinuing down  the  stream,  while  the  remaining  portion  of  the  swarm 
works  on  south  and  southeast  over  the  low  mountains  to  Bear  Biver 
Valley  and  into  the  great  interior  basin.  Those  which  strike  the  valley 
of  Bear  Biver  mostly  turn  up  tlie  stream  and  wend  their  way  toward 
the  east  and  southeast  until  the  vicinity  of  Green  Biver  is  reached,  when 
they  again  slightly  change  their  course  by  swinging  to  the  east  and 
northeast.  From  here  their  course  is  eastward  to  the  Flatte,  when  they 
again  divide,  apportion  following  up  and  the  other  portion  following 
down  this  stream.  The  latter,  after  passing  through  the  caiion  out  upon 
the  plains,  are  struck  by  south  and  southeast  wiuds  and  carried  to  th« 
northeast  toward  the  Black  Hills,  and  from  this  point  retui-n  to  south- 
ern Montana  and  finally  to  their  starting  point.  Those  that  follow 
up  the  Platte  cross  over  the  range  by  way  of  the  various  passes  into 
Eastern  Colorado,  and  either  work  south  through  this  State  into  New 
Mexico,  or  driH  out  CD  the  plains  into  Western  Kansas  and  Nebraska^ 
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where  they  become  scattered  aDd  lost,  except  when  in  uncommonlj-  large 
numbers  as  in  the  year  1866,  when  tbey  came  as  far  east  as  the  settled 
portions  of  these  Stsites  and  did  considerable  damage. 

Those  that  leave  the  northern  portion  of  this  great  center  and  cross 
over  the  range  into  Idaho  and  Wasbingtoo  Territory,  work  southwest 
at  first,  then  south  through  western  Idaho  and  eastern  Washiogtou 
Territory,  when  they  turn  to  the  southeast  and  reach  the  central  region, 
from  which  they  return  to  the  starring  point  i>y  way  of  the  Snalce  and 
Madison  Valleys.  These  movements,  however,  occur,  and  for  the  greater 
part  of  their  course  lie,  within  the  Permanent  Eegiou;  heuce  they  cannot 
be  set  down  ad  the  mode  of  travel  in  all  portions  of  the  country  at  times 
visited  by  their  swarms,  neither  can  they  be  considered  as  being  the 
rule  of  their  flights. 

Locusts  that  follow  down  the  Snake  Itlver  enter  eastern  Oregon  and 
■work  their  way  northward  through  this  State  and  weatern  Idaho  with 
a  portion  of  southeastern  Washington  Territory,  and  thence  are  car- 
ried by  the  prevalent  winds  across  the  Coeur  d'AI^ne  aud  Bitter  Boot 
Mountains  into  the  valleys  of  the  npper  portions  of  Clarke's  Fork  of  the 
Columbia.  Here  they  continue  working  eastward  through  western 
Montana  until  they  recross  the  Rocky  Mountains  into  the  great  center 
of  Alontana  aud  British  America,  thereby  completing  the  circular  move- 
ment. Of  course  these  movements  are  only  noticed  in  connection  with 
themovementsof  swaruisin  di£ferent  portions  of  the  districts  embraced, 
and,  as  just  stated,  for  the  most  part  are  confined  to  the  Permanent 
Eegion. 

WitiL  these  &cts  in  reference  to  the  movements  of  locusts  in  general 
before  ns,  it  will  now  be  in  order  to  mention  some  of  the  controlling 
agencies  for  the  various  actions  of  moving  swarms;  bow  it  happens 
that  they  choose  these  particular  routes  just  mentioned,  why  at  certain 
times  of  the  year  the  prevailing  movements  are  in  one  direction  aud 
just  opposite  at  another,  and  why  it  is  that  a  change  of  wind  or  the 
advance  of  a  storm  or  even  a  decided  change  of  temperature  from  warm 
to  cold  brings  them  to  the  ground. 

When  locust  swarms  start  for  a  Sight  to  some  other  locality  they,  aa 
a  rule,  follow  a  particular  direction,  which  varies  much  in  different  sec- 
tions of  country,  aud  at  difTerent  seasons  of  the  year.  Any  agency  that 
interferes  with  this  particular  course  has  a  tendency  to  briug  the  entire 
horde  of  them  to  the  gronod.  They  appear  to  have  a  purpose  in  view 
when  starting,  which,  if  interfered  with,  will  cause  much  uneasiness  on 
their  part.  It  is  not  necessary  for  me  to  give  any  minute  description 
of  the  general  laws  of  Sight,  oor  to  dwell  upon  the  inSueuce  ot  storms^ 
changes  of  wind,  temperature,  elevation,  climate,  aud  surface  configora- 
tiou  upon  these.  All  these  have  been  discussed  at  length  in  various 
newspaper  articles  auil  other  sketches  of  which  this  insect  with  ita  his- 
tory formed  the  subject  The  reports,  too,  of  the  United  States  Eato- 
mologicid  Commission  are  exhaustive  ou  this  portion  of  its  natural 
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hiatory.  Snffloe  It  to  eay  that  any  8i(r)t1eii  cliauge  of  wind  or  of  tetii- 
perature  will  canae  tbem  to  drop  to  the  ground,  where  they  will  ce- 
main  nntil  everything  is  again  favorable  for  continuing  iu  their  chosen 
eourse.  Surface  conflgaration,  too,  has  mncb  to  do  with  the  direc- 
tions taken  by  moving  swarms.  Valleys,  as  a  rule,  are  followed  either 
up  or  down,  while  monntain  chains  of  great  elevation  swerve  them 
from  their  course,  causing  thetu  to  turn  either  to  the  right  or  tu  the  left, 
according  to  the  direction  of  the  wind  and  the  route  pursued.  Out- 
side of  the  Permanent  Region  their  movements  vary  somewhat  from 
those  within  this  region.  After  the  first  season's  absence,  all  swarms 
appear  to  direct  their  course  back  towards  this  region,  at  least  this  is 
the  case  with  those  reared  in  the  Temporary  Begion  of  the  east.  I  have 
also  noticed  that  in  Nebraska,  during  the  earlier  part  of  the  season,  the 
prevaihng  direction  taken  by  swarms  is  northward  and  westward, 
vhile  lat«r  in  the  season  it  is  toward  the  south.  The  turning-point  is 
about  July  15.  Whether  this  is  really  the  case,  or  whether  it  is  diif  to 
arriyiog  and  departing  swarms,  I  am  uot  quite  prepared  to  assert  posi- 
tively at  present.  That  this  is  true,  however,  can  easily  be  ascertained 
by  referring  to  any  work  giving  the  data  of  locust  flights  for  a  succeB* 
sion  of  years  in  this  district.  However  doubtHil  this  may  appear  at 
present,  it  is  nevertheless  my  opinion  that  it  all  depends  upon  the  out- 
going and  incoming  swarnis,  with  perhaps  an  occasional  exception 
brought  on  by  change  of  winds,  &c.;  perhaps  also  the  ch»iige  iu  the 
direction  of  the  prevailing  winds  at  about  this  time  has  something  to  . 
do  with  the  matter. 

In  the  Permanent  Region  locality  matters  bat  little  so  far  as  the  eo  ii- 
tinuation  of  the  species  is  concerned,  but  outside  of  this  the  inseot  c;m 
continue  but  a  few  generations,  and  hence  its  great  uneasiness  and 
longing  to  get  back  to  its  native  climes  and  home  scenes. 

While  the  true  home  of  thia  locust  is  quite  permanent  in  its  leading 
characteristics,  the  Temporarj'  Begion  is  one  of  variable  character  aud 
sudden  changes,  with  unsettled  winds.  The  surface  of  the  Pennaiu-nt 
Region  is  much  the  same  throughout,  while  that  of  the  Temporary  Ue- 
gion  is  variable.  The  true  difference  between  these  two  regions,  how- 
ever, which  seems  to  tell  on  the  life  of  OaJoptenus  apretua,  is  the  nmou  nt 
of  moisture  present,  and  also  the  altitude.  A  wet  or  humid  chmate 
Is  unfavorable,  while  one  that  is  arid  is  favorable  to  its  increase. 

The  localities  chosen  by  this  insect  for  the  depositing  of  eggs  arc  sni^h  ■ 
as  are  partly  denuded  of  vegetation  and  where  the  soil  is  firm,  as  n<'w 
breakings,  pastures,  roadsides,  south  hillsides  and  a  variety  of  simil.tr 
localities.  Very  low  or  wet  grounds  are  never  chosen,  neitlter  is  veiy 
loose  and  sandy  soil  that  is  liable  to  be  blown  away  by  windy.  The  lo- 
cust possesses  similar  habits  throughout  the  country  at  tijncs  visited 
by  it;  yet  these  habits  are  necessarily  slightly  altered  by  ^-ariatiou  of 
climate,  surface  configuration,  and  other  influencing  agencies.  While 
in  the  Temporary  Region  the  eggs  are  chiefly  deposited  iu  proximity  to 
3eo 
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fields,  in  the  PermaDent  B«giou  they  are  deposited  throaghoat  thia  region 
vherever  there  is  sufficient  grass  for  the  young  to  lire  npon.  The  grasses, 
too,  of  these  widely  separated  districts  vary  mach  in  their  nutritive  prop- 
Gerties.  Those  of  the  permanent  home  are  the  best  in  the  eyes  of  this 
gastronome  of  an  insect,  and  stand  parallel  with  the  various  grains  of 
"the  same  localities  daring  early  spring.  Our  grassea  on  the  contrary  are 
not  touched  when  wheat  fields  and  other  cultivated  plants  can  be  ob- 
tained. Even  the  weeds  growing  in  fields  are  more  acceptable  than 
those  on  the  prairie.  When  a  ewarm  alights  in  this  region  for  the  pnr- 
poee  of  depoeiting  eggs  it  betakes  itself  to  the  foot-hills  adjoining  val- 
leys where  food  is  plentiful,  or  to  the  mountains  just  below  timber.  Here 
the  locusts  often  accumulate  in  such  vast  nambers  as  to  entirely  cover 
the  ground  while  at  their  work  of  perpetuating  their  kind.  In  speak- 
ing with  a  gentleman  who  spent  the  greater  part  of  seven  years  in  the 
northern  and  central  jHirtions  of  Wyoming,  I  was  informed  that  during 
the  snmmers  of  1S76  and  1876  at  times  these  locusts  were  so  numerous 
as  to  be  piled  up  in  windrows  for  miles  in  leugth  and  fiequently  six  inches 
in  depth.  These  were  both  old  and  young.  They  hatched  on  the  foot- 
bills  and  ate  the  grasses  clean.  He  said  that "  while  the  greater  portion 
of  this  Permanent  Eegiou  ofters  favorable  situations  for  the  deposition  of 
their  eggs,  they  are  more  partial  to  fertile  valleys,  sunny  hillsides,  and 
grassy  plats  near  timber  line  where  there  is  always  plenty  of  succalent 
vegetation  to  be  had."  While  the  humid  atmosphere  of  the  Temporary 
Begion  is  detrimental  to  its  continued  existence,  the  insect  still  req aires 
a  certain  amount  of  moisture  for  itfi  development  in  great  nnmbera,  hence 
it  is  that  that  large  district,  lying  for  the  most  partjost  below  timber  line 
on  the  extensive  plateaus  of  the  Northwest,  is  so  well  adapted  to  their 
increase.  These  sections,  too,  alford  vaat  areas  suitable  for  the  deposi' 
tion  of  their  eggs,  and  afterwards  for  the  development  of  the  young. 

Eggs  are  deposited  at  intervalsduringthemoutbaof  Jane,  July,  Au- 
gust, September,  and  October,  by  insects  maturing  in  different  latitudes 
and  at  different  times.  The  majority  of  them,  however,  are  laid  during 
the  months  of  August  and  September;  otherwise,  if  the  fall  should 
prove  too  warm  and  thewinterlateincommencing,  many  of  them  would 
batch  and  die  from  cold  and  starvation. 

Eggs  laid  in  June  often  hatch  by  July  and  the  locnsta  become  fully 
developed  in  time  to  deposit  before  cold  weather  sets  in  too  sevra^ly,  while 
■  those  hatching  later  very  seldom  deposit  nnless  the  fall  is  very  favor- 
able. Some  eggs,  too,  very  likely  lie  over  one  whole  year  before  hatch- 
ing. 

Whether  or  not  locust  eggs  would  hatch  after  having  laid  more  than 
a  year,  I  am  onable  to  say,  as  personally  I  have  seen  nothing  of  the 
kind,  nor  have  I  overseen  a  substantiated  account  of  any  such  oGonr- 
rence  in  works  on  locnst  literature.  It  is,  however,  averred  by  several 
farmers  living  in  the  vicinity  of  Missoula,  Montana,  that  in  the  &11  of 
1876  a  great  many  eggs  were  deposited  throaghout  the  valley.     Some 
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of  these  batch«d  the  following  cpriug  (1876)  and  the  locusts  ftom  them 
left  without  depositing;  neither,  it  was  believed,  did  an;  other  swarms 
deposit  this  year.  However  this  may  have  been,  in  the  spring  of  1877 
large  numbers  of  young  locusts  made  tbeir  appearance  among  the  foot- 
hills on  the  north  side  of  Missoala  Biver,  where  no  eggs  were  known  to 
have  been  deposited  sinoe  the  ^1  of  1875.  N^ow,  whether  this  was  really 
a  case  of  continued  vitality  of  a  large  quantity  of  eggs  during  an  entire 
year  beyond  the  time  whea  they  should  have  hatched,  as  claimed  by 
these  gentlemen,  or  whether  in  1876  a  stvarm  might  not,  unobserved  by 
them,  have  alighted  in  this  locality,  left  their  eggs,  and  then  gone  on,  I 
will  not  try  to  decide,  but  will  let  every  one  draw  his  own  inference.  It 
would  be  interesting,  however,  to  possess  the  facts  with  reference  to 
thiH  alleged  case  of  continued  vitality  of  locust  eggs  in  a  climate  where 
under  ordinary  conditions  they  would  have  hatched  in  due  time. 

The  time  required  for  the  hatching  of  the  eggs  vaiies  greatly  in  dif- 
ferent latitudes,  at  various  altitudes,  and  at  diflerent  times  of  the  year. 
The  presence  or  absence  of  warm  or  cool  rains,  too,  seems  to  make  a  dif- 
ference. Of  course  it  is  quite  necessary  that  a  certain  degree  of  heat  be 
present,  as  also  a  certain  amount  of  moisture.  Sometimes  it  appears 
that  eggs  will  batch  in  a  comparatively  short  time,  and  at  others,  when 
there  is  no  perceptible  variation  in  the  conditions,  it  requires  much 
longer. 

Just  what  amount  of  heat  and  what  other  conditions  are  absolutely 
'  necessary  for  the  development  of  the  eggs  in  the  Temporary  and  Per- 
manent Regions,  or  whether  there  is  a  dififerenoe  in  these,  I  cannot  at 
present  say,  with  the  small  amount  of  data  at  my  oonimaDd.  Bat  that 
there  are  certain  things  upon  which  the  hatching  depends  can  be  readily 
inCBtred  from  the  experiments  that  have  been  condacted  by  Professor 
0.  y.  Riley  and  others  for  this  purpose.  Kevertheless,  they  were  in- 
euEHcient  to  establish  fixed  rnles  by  which  we  can  go. 

The  yonug,  after  hatehing,  require  from  forty  to  sixty  days  in  wbich  to 
mature  j  varying,  of  course,  according  to  the  state  of  the  weather,  the  abun- 
dance of  food,  and  also  their  vigor;  cold  and  wet  retarding  and  warmth 
fovoring  their  growth.  Soon  after  hatohing,  the  little  fellows  begin 
traTeling  in  search  of  food,  as  they  are  generally  hatched  on  grounds 
partially  bare.  They  travel  in  droves,  thus  imitating  in  the  start  the 
peculiar  traits  of  the  species.  These  droves  become  scattered  aa  from 
time  to  time  they  move  on  in  their  half  famished  search  for  food,  and 
in  the  course  of  their  growth  become  so  scattered  and  mixed  up  that 
by  the  time  of  maturing  hardly  any  two  of  a  single  brood  are  together. 
This  is  the  case  of  swarms  in  the  Temporary  Region,  and  very  likely  is 
also  true  with  reference  to  them  in  their  native  habitat. 

Soon  after  leaving  the  eggs  the  little  fellows  molt  or  shed  their  skin, 
which  operation  is  repeated  four  more  times  in  most  cases  and  at  least 
three  times  in  every  case  before  arriving  at  maturity.  The  manner  of 
molting  is  qaite  similar  to  the  like  act  with  other  insects.    The  larva 
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qoits  feeding  and  becomes  d^ected  and  drowsy,  creeps  to  some  sheltered 
nook  and  there  lingers  for  a  time,  'when  the  skin  of  its  head  aud  thorax, 
cracks  and  it  wriggtea  itself  oajt  a  soft  and  tender  looking  'hopper.  Soon, 
however,  the  tender  limbs  and  body  become  dry  and  vigid,  and  the 
"uew"  locust  is  again  in  trim  for  ita  raids  with  thousands  of  comrailes- 
that  have  also  just  nndergone  a  like  transformation.  Its  skiu  in  now 
loose  and  flabby,  and  its  appetite  keen  from  its  late  fast.  The  time  te- 
qaired  for  this  transformation  or  rather  molting  of  the  skin  varies  frook 
one-half  to  morethauouehoar,  according  to  the  state  of  the  weather  and 
strength  of  the  locnstj  warm,  sunshiny  mornings,  immedintely  aft«r 
a  gentle  shower,  being  the  most  favorable;  at  least  this  is  my  exi>eri- 
ence  in  reference  to  the  last  or  pupal  molt. 

The  habits  of  the  young  are  quite  similar  to  those  of  the  mature  insect 
In  many  respects,  while  in  others  they  differ  to  some  extent  As  jnst 
mentioned  they  are  migratory  by  nature  and  commence  tniveling  soon 
after  batching,  not  entirely  in  search  of  food,  bnt  also  for  the  purpose  of 
satisfying  that  inherited  longing  for  travel  with  which  all  little  C.  spretus 
come  into  tlie  world.  They  all  move  in  the  same  general  direction  m 
which  their  parent  swarms  did  as  they  came  into  the  district  where  the 
eggs  were  deposited.  On  warm  sunshiny  days  the  little  fellows  become 
somewhat  scattered  as  they  hop  about  in  search  of  food;  but  on  the 
approach  of  night  or  lowering  weather  the;  huddle  together  in  sheltered 
locahties,  especially  in  old  grass,  straw  piles,  under  clumps  of  dirt,  SsCf 
where  they  seem  to  be  contented.  As  they  grow  older  their  nUEnbers 
diminish  ttom  the  loss  of  companions  by  birds,  insects,  disease,  and  the 
hardships  of  cold  and  wet ;  but  their  desire  to  move  has  also  increased. 
They  have  left  their  batchingplaces  and  gone  to  the  neighboring  fields 
if  in  a  settled  district,  or  to  (he  green  valleys  where  tender  herbs  and 
grasses  abound  if  in  wild  and  unsettled  districts.  The  pupal  or  inter- 
mediate  stage  differs  but  little  fh)ni  that  of  the  larval  save  that  in  this 
stage  of  their  lives  they  are  more  slovenly  or  sluggish  and  less  raveuouSr 
although  not  altogether  dormant  like  the  corresponding  stage  of  soma 
other  insects. 

During  storms  and  cool  days  In  spring  the  young  are  often  so  be- 
nnmt>ed  that  they  are  unable  tu  rally  with  the  succeeding  sunshine,  and 
in  such  cases  die  of  sheer  exhaustion. 

Having  mentioned  a  few  characteristics  pertaining  to  the  natural 
history  of  the  young,  it  will  now  be  in  place  to  mention  a  few  additional 
traits  belonging  to  the  old  or  winged  insects. 

As  soon  as  circumstances  will  permit  after  the  advent  of  its  change 
from  a  wingless  insect  to  that  of  one  possessing  wings,  it  leaps  iuto  the 
air,  infolds  its  new  and  hitherto  untried  members  and  takes  a  short 
flight.  As  soon  as  everything  is  favorable,  which  is  on  the  first  fine 
morning  with  a  pretty  brisk  breeze,  with  one  accord  numbers  spring 
into  the  air,  and  begin  rising  in  a  circling  manner  until  they  have  at- 
taint a  sufficient  altitude,  when  they  permit  the  wind  tu  cany  them 
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along.  Daring:  flight  their  position  is  geaerally  face  to  the  wind  ami 
partially  elevated.  At  least  tbis  istlie  position  in  which  I  have  noticed 
^reat  numbers  of  tbem  while  drifting.  They  do  not  fly,  bat  float  ou 
the  breeze,  and  move  no  faster  thaa  the  wind  does. 

While  on  the  move  their  actions  are  controlled  to  a  great  extent  by 
the  atniosphoric  conditions  which  have  already  been  noticed  nnder  the 
head  of  "  general  notes."  When  hungry  they  come  down  and  feed,  and 
then  are  off  again.  This  state  of  afi^ira  continnes  until  near  the  time 
iot  commencing  operations  for  the  continaation  of  their  kind.  This 
takes  place  within  two  or  three  weeks  after  obtaining  wings.  Coition 
And  egg  depositing  are  then  kept  np  alternately  until  cold  weather  sets 
in  or  until  they  die  of  ezhaastion;  the  number  of  egg  deposits  made 
by  a  single  female  varying  from  one  to  four,  each  of  which  avcorages  25 
«gg8;. the  interval  between  egg  deposits  being  from  fourtoeightor 
more  days  according  to  the  8tat«  of  the  weather  and  the  vigor  of  the 
insect,  it  being  mnch  more  &eqnent  in  favorable  weather  and  with 
healthy  and  vigorous  females.  After  .egg  laying  is  over  they  die  from 
Ihe  effects  of  frosts  and  from  the  ezhaastion  brought  on  by  the  exer- 
tions of  reprodaction. 

"How  does  it  happeu  that  this  insect  becomes  so  exceedingly  Domer* 
«U8  at  times  when  other  species  remain  normall"  is  a  question  that  has 
frequently  been  submitted  to  me.  My  answer  is,  through  its  migratory 
habits  and  the  character  of  its  native  habitat.  As  soon  as  surroundiDgs 
become  adverse  to  its  increase,  it  has  bat  to  launch  itself  into  the  air 
and  be  off  for  a  locality  where  these  are  &vorable,  and  where  there  are 
few  or  no  enemies ;  while  species  not  possessing  this  habit  are  obliged 
to  remain  and  struggle  on  in  the  best  way  tbey  can.  While  migration 
does  not  always  prove  beneficial  in  this  direction,  the  cases  where  it 
does  not  are  so  very  few  that  in  the  end  they  are  not  noticeable. 

If  we  takeany  insect  that  has  gradually  developed  this  habit  we  find 
one  that  has  become  alarmingly  common  and  destrnctive.  The  Colorado 
Potato  Beetle,  for  instance,-  is  an  example  of  this  sort  Bat  a  very 
few  years  ago  we  only  beard  of  it  as  being  found  in  moderate  nombers 
feeding  on  a  "wild  species  of  solaoam  [Solanum  rostratum)  —a  native  of 
4^1orado  and  adjacent  eountrj'.  On  the  approach  of  maij,  however, 
with  bis  cultivated  plants  it  found  a  new  solanaceous  plant  Uiat  it  pre- 
ferred to  its  old  and  long-used  one.  The  growth  of  the  latter  being 
certain  and  not  fortuitous  gave  this  insect  a  basis,  and  in  a  very  few 
years  it  began  to  move  from  field  to  .field,  establishing  colonies  wherever 
it  went,  until  now  it  has  not  only  spread  throughout  all  Eastern  North 
America,  but  has  also  succeeded  in  reaching  Surope.  Although  not  a 
parallel  case  with  that  of  C.  gpretvs,  it  is  a  fair  example  of  how  migra- 
tion favors  the  increase  of  a  particular  species  of  insect  in  contradis- 
tinction to  one  that  is  non  migratory.  The  Chinch  Bng  and  Ootton 
Worm  are  also  examples  of  the  increase  by  migration  or  moving  from 
one  locality  to  another. 
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Of  conrse,  in  the  case  of  tfae  locust,  there  are  other  agenciea  besides  mi- 
G^ation  that  tend  to  such  abnormal  and  alarming  increase.  The  peculiar 
climate  and  sorface  configuration  of  its  native  habitat  are  both  of  sach 
a  nature  as  to  favor  this  end.  The  long  stretefaes  of  treeless  areas,  and 
the  <:omparative  absence  of  enemies  of  all  kinds,  with  the  aridity  of 
climnte,  are  snch  as  to  &vor  it  in  the  highest  degree ;  also  tlie  absence 
of  man's  destractive  agency.  When  the  numbers  become  excessively 
great  in  their  native  habitat,  their  desire  for  moving  increases  to  such 
an  extent  that  they  are  not  satisfied  with  short  journeys — in  fact  tliey 
are  obliged  to  talie  long  ones  in  order  to  find  the  necessary  amount  of 
food  which  so  great  an  army  of  ravenons  locusts  requires.  It  being 
impossible^  obtain  this  short  of  a  climate  of  snch  a  nature  as  to  pro- 
duce an  exuberant  growth  of  vegetation,  they  necessarily  contiiine  to 
drift  with  the  wind  until  such  a  region  is  reached.  Since,  during  these 
movements,  the  prevailing  winds  are  from  the  northwest  and  west,  the 
swarms  mast  accordingly  reach  the  fertile  regions  along  the  Missis- 
sippi Yalley,  in  Dakota,  Minnesota,  and  southward.  While  here  they 
must  follow  their  instinct  of  continuing  their  kind,  and  accordingly  de- 
posit their  eggs — always  choosing  such  localities  for  this  as  most  nearly 
resemble  the  arid  region  ftom  which  they  came.  These  eggs  hatch  with 
fovoring  weather,  and  produce  great  numbers  of  young.  Someof  these 
as  they  mature  rise  into  the  air  and  are  returned  to  the  arid  regions  of 
the  West  and  S'ortliwest  by  winds  prevailing  at  this  time  of  the  year; 
while  others  are  destroyed  by  various  animals,  birds,  and  insects,  and 
&I»o  by  moisture  and  heat  To  prevent  these  migrations  and  to  destroy 
both  old  and  young  while  with  ns  in  the  Temporary  liegion,  and  also 
in  the  Permanent  one,  has  been  the  aim  of  those  who  have  taken  suf- 
ficient interest  in  the  matter  to  make  it  a  subject  of  study.  Just  how 
nearly  this  object  has  been  attained,  I  will  not  say;  but  that  much  has 
been  accomplished  there  is  no  denying. 

Aside  from  man,  and  the  numerous  contrivances  which  he  has  per- 
fected with  which  to  destroy  this  insect  in  all  of  its  stages,  there  are 
hundreds  of  birds,  mammals,  reptiles,  and  insects,  that  spend  the  greater 
portion  of  their  lives  in  keeping  this  locust  within  bounds,  and  which 
by  their  work  alone  would  soon  reduce  its  nambers  to  a  normal  con- 
dition, if  they  could  only  follow  it  up,  or  if  it  could  be  kept  in  one  local- 
ity— this  locality  to  be  within  the  confines  of  the  wooded  portion  of  the 
Temporary  Kegion. 

It  is  not  my  intention  now  to  enter  into  a  detailed  account  of  all  of 
thoEc  that  I  have  seen  in  the  act  of  devouring  this  and  other  locusts. 
For  such  an  account  I  am  pleased  to  be  able  to  refer  all  who  desire  to 
study  this  particular  branch  of  locust  literature  to  Prof.  Smiiuel  Augh- 
ey's  admirable  work,  entitled  "Kature  of  the  food  of  Nebraska  Birds,** 
and  published  in  the  first  report  of  the  Commission.  In  this  essay  the 
author  cites  not  less  than  630  cases  of  dissection  of  at  least  90  species 
of  birds,  made  by  himself  during  a  period  of  twelve  years.    These  dis- 
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sections  show  how  partial  almoat  every  one  of  theee  hirds  is  to  locusts 
as  food.  Kot  only  the  wild  birds  of  a  coantry,  bnt  also  all  kinds  of 
ponltiy  attack  tbem  with  avidity.  Even  sqoirrels,  mice,  cliipmanks, 
weasels,  skanke,  and  larger  aoiniala  devoor  them  in  great  nambers. 
During  my  sojoom  in  Central  Montana  lastsommer  (1880),  I  fi^qaently 
saw  the  little  striped  squirrels  (of  which  the  coantiy  is  fall)  capturing 
and  devoaring  locasts,  and  that  this  is  a  common  practice  with  most 
rodents  there  is  bnt  little  doabt,  as  we  know  their  habit  of  freqaently 
changing  their  diet  from  vegetable  to  animal  sabstances,  and  also 
find  nnmerons  remains  of  locasts  and  other  insects  in  the  neighbor- 
hood of  their  haunts.  All  reptUes  and  fishes  at  times  do  a  great  deal 
towards  lessening  the  nnmbers  of  this  &s  well  as  other  InjariAis  insects. 
However  great  is  the  destmction  of  locusts  by  these  animals,  which  we 
can  see,  it  is  carried  on  in  a  much  larger  scale  by  insect  parasites  which 
we  do  not  ootioe.  These  are  almost  equally  as  namerons  in  species  and 
for  more  so  in  individnals.  Some  of  them  confine  their  attacks  exdn- 
sively  to  the  eggs,  others  to  the  yonng,  while  still  others  only  destroy 
the  mature  locust.  Others  attack  it  in  all  of  its  stages,  and  in  their 
modes  of  life  succeed  in  accompanying  it  throughont  hu'ge  tracts  of 
conntiy. 

The  eggs  of  the  locust  are  attacked  by  a  great  variety  of  insects, 
which,  as  a  rule,  feed  apon  them  in  their  larval  stages.  Of  these  the 
most  noticeable  are  several  species  of  two-winged  fiies  of  the  genns 
Antbomyia,  qnite  a  nnmber  of  species  of  what  are  popularly  known  as 
"bee-fiies,"  and  the  grubs  of  several  species  of  beetles  that  ^re  closely 
allied  to  the  "  Spanish  Fly."  In  addition  to  these  quite  a  large  number 
of  other  species  have  been  known  to  attack  them. 

The  most  beneficial  of  these  egg  parasites  are  those  known  as  locust 
mites.  These  often  become  very  numerous,  at  times  having  been  known 
to  destroy  as  high  as  70  per  cen(.  of  the  eggs  laid  in  portions  of  Minne- 
sota. They  have  also  done  much  good  in  portions  of  Dakota,  Iowa, 
Nebraska,  Kansas,  and  Missoari,  and  in  part  helped  to  save  many  a 
field  of  grain  that  would  otherwise  have  been  devoured.  Ifative  species 
of  locusts  are  also  attacked  by  these  mites,  but  whether  these  are  of  the 
same  or  different  species  I  am  unable  to  state  at  present,  not  having 
examined  them  with  a  view  of  determining  them.  I  have  also  seen 
several  eipecies  of  Meloidse  so  completely  covered  by  these  little  red 
mites  that  they  appeared  like  a  moving  mass  of  red  insects,  and  it  was 
with  great  difficulty  that  they  were  enabled  to  move  about. 

The  habits  of  these  mites  are  such,  too,  as  to  aid  in  the  furtherance 
of  their  good  work.    Early  in  the  spring 

The  femkle  lays  between  300  and  400  minnte,  apherloal,  oiBuge-red  tgg»  la  the  )tmimd. 
They  ere  aiiullj  from  one  to  two  luohee  beneath  the  anrfaoe  end  in  eligbtly  aggluti- 
nated mawea,  whicb,  however,  easily  become  scattered  upon  distarbanoe  of  tbe  eoiL 
FraiQ  these  egge,  in  doe  time,  there  bateh  little  orange  mitei,  which  differ  from  tlie 
parutt  in  baTing  bnt  six  legs. — (Biley.) 
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These  minate  mites  are  very  active,  and  from  hanger  or  by  instinct 
soon  crawl  upon  tlie  bodies  of  locusts,  where  they  fasten  themselves  to 
the  wings  and  softer  parts  and  fill  themselves  with  the  locust's  jnioea. 
Being  now  aboard,  when  the  locnsts  start  out  on  their  migrations,  these 
nnwelcome  and  dangeroas  passengers  are  carried  by  them  to  their 
nev  breeding  grounds.  As  soon  as  the  little  fellows  have  sufficiently 
gorged  themselves  they  let  go  tbeir  hold  and  drop  to  the  ground,  where 
they  betake  themselves  to  some  sheltered  place  and  continue  to  grow 
and  change  tbeir  form.  By  this  time  their  adopted  hosts  have  gone  to 
work  and  deposited  their  eggs.  They  now,  or  early  the  following  spring, 
crawl  down  through  the  mucous  substance  which  fills  the  upper  portion 
of  the  bole  in  which  the  eggs  have  been  deposited  until  they  reach  the 
eggs,  when  they  begin  their  good  work  by  devooring  them  one  after 
another. 

The  bird  enemies  of  the  locust's  eggs  are  very  nnmerons;  and  in 
many  instances,  withoat  the  aid  of  the  farmer,  they  scratch  ont  and 
devour  great  qnantitiea  of  them.  The  principal  mode,  however,  in  which 
they  work  is  to  follow  the  plow  and  harrow  and  eat  the  eggs  aft«r  they 
have  been  turned  up  and  partially  exposed  to  view.  Blackbirds,  croire, 
and  many  small  birds,  with  poultry,  are  the  most  active  in  this  work 
of  destroying  eggs.  Mice  and  shrews,  too,  are  very  fond  of  locust  eggs, 
and  quite  frequently  have  I  seen  where  they  have  dug  up  and  eaten 
them.  In  localities  adjoining  low,  wet  jdaces  instances  of  this  kind  are 
quite  common,  and  in  sncb  localities  I  have  on  several  occasions  sur- 
prised and  disturbed  these  small  mammals  while  apparently  at  this  good 
work. 

The  yonng  or  larvse  are  equally  and,  if  anything,  more  sought  after 
and  devoored  by  these  various  classes  of  enemies.  Birds  will  live  on 
them  alone  in  preference  to  their  ordinary  food,  while  a  great  variety 
of  beetles,  flies,  wasps,  &c.,  will  eat  thsm  ravenously.  In  fact  so  greed- 
ily are  they  sought  for  by  these  animals  that  it  is  really  surprising  that 
a  single  one  of  tbem  attains  maturity.  It  is  due  only  to  their  great  num- 
bers and  to  their  habit  of  secreting  themselves. 

Neither  are  the  mature  locusts  free  from  the  attacks  of  these  various 
enemies,  but,  having  increased  so  much  in  size,  it  requires  fewer  of  thorn 
to  satisi^  the  appetites  of  this  reducing  army,  Nevertheless  inillions 
of  these  too  have  been  permitted  to  mature  only  to  be  eaten  ere  they 
make  provieion  for  a  fbture  generation  byde]K>sitJng  their  eggs. 

Among  the  internal  parasites  of  the  locust  are  various  species  of 
Tacliina  and  flesh  flies.  These,  at  all  times  and  in  every  part  of  both 
the  Permanentand  Temporary Begions,  do  much  towards  diminishing  the 
otherwise  large  increase  of  this  dreaded  pest.  As  far  as  I  am  person- 
ally concerned,  I  mnst  confess  that  I  have  never  bred  more  than  about 
a  dozen  of  these  flies  firom  locusts.  Tiiese  were  about  equally  divided 
between  two  species,  viz.,  Tackina  anonyma  Biley,  and  Sarcophaga 
eamaria  L.    I  have,  however,  seen  hundreds  of  tbeir  maggots  creeping 
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along  the  groaod  dnring:  lociut  years,  and  have  alao  taken  a  very  large 
number  of  the  locnata  that  were  infested  with  them.  At  present  I  can- 
not- recall  the  dates  when  they  appeared  in  greatest  numbers,  but  recol- 
lect quite  well  their  appearance  in  1865,  when  I  was  assisting  some 
neighbor  boys  to  keep  the  locusts  from  a  cabbage  patch. 

I  do  not  now  remember  whether  I  obtained  auy  of  the  flesh  flies 
(^urcophaga)  fh>m  the  bodies  of  the  matured  looast,  but  have  taken 
them  on  the  ground  soon  after  they  left  their  victims.  Some  of  these 
flies  infest  the  larvae  and  pupae  as  well  as  the  winged  insects.  I  have 
also  often  seen  them  attacking  other  species  of  lovnats  besides  the 
migratory  one,  and  not  nufrequently  have  I  foand  these  grubs  or  mag- 
guts  in  my  drj'ing  box  after  having  |>inned  large  series  of  "  natives." 
These  undoubtedly  belonged  to  several  species  and  genera,  judging 
from  their  slight tiifferenoeB  in  size  and  form;  but  as  I  had  not  the  time 
aud  facilities  for  i^riug  them,  the  8i>ecies  remaiD  nndetermioed. 

Until  qnite  recently  the  larval  habits  of  our  various  blister  beetles 
were  but  little  nnderstood.  Since  the  researches  of  the  Commission, 
however,  the  preparatory  stages  of  many  insects  which  had  hitherto 
been  shrouded  in  mystery  have  been  ascertained  for  the  first  time. 
Among  these  were  those  of  quite  a  number  of  the  Meloidas.  It  has  been 
ascertained  that  they  feed  upon  the  eggs  of  locnt^ts,  and  especially 
those  of  C.  spretus.  This,  then,  accounts  for  the  great  numbers  of  these 
insoctn  that  are  found  in  all  the  leading  locust  areas  of  the  West  and 
Northwest,  especially  in  the  latter  district.  Biley  has  shown  in  the 
report  for  1878  and  1879  the  peculiar  and  interesting  feature  possessed  by 
the  young  of  some  of  these  insects  of  protracting  development  one,  two, 
or  even  more  years,  thereby  supplying  a  new  means  for  the  continn- 
ation  of  a  species  that  is  dependent  upon  uncertainties  for  its  oontinu- 
uation  among  the  living. 

I  have  noticed  a  great  number  of  species  of  these  insects  both  in  Mon- 
tana and  Colorado.  In  Montana  they  were  mostly  partial  to  the  Legu- 
miiiosne — Lupinus,  Astruffaltts,  &c. — some  of  which  in  certain  localities 
were  covered  with  these  beetles  and  denuded  of  their  foliage,  thus  tar- 
nishing  an  example  of  an  insect  that  in  its  preparatory  stages  is  parasitic 
on  anot  her,  and  that  after  maturing  lives  upon  a  plant  not  eaten  by  the  in- 
sect on  which  it  was  a  parasite.  Intbisway,  then,  the  parasitic  beetle  is 
not  only  insui-ed  a  chance  of  perpetuating  its  kind  through  its  capability 
of  lying  donnant  in  its  imperfect  stages  for  an  indefinite  time  if  the  neces- 
sary amount  of  food  is  absent,  bnt  also  through  its  choice  of  food,  in  its 
perfect  state,  since  it  lives  upon  that  which  the  locnst  discards.  In  Col- 
orado tlie  food-plants  of  these  beetles  are  chiefly  such  as  belong  to  the 
Compositae  and  Solanaceae — a  few  choosing  the  cultivated  potato. 

To  these  natural  remedies  add  all  those  which  have  been  devised  by 
man,  and  we  have- 'such  a  formidable  array  of  destroying  agencies  at 
work  against  tbe  lives  of  these  locusts  in  the  egg,  larva,  pupa,  and 
winged  states,  tbat,  were  it  not  for  their  incalculable  numbers,  they  would 
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80OD  be  eradicated  forever  ttoai  the  face  of  the  earth  and  an  end  pot  to 
their  ravages.  Bnt,  taking  ioto  consideratiOD  the  vast  aambere  of 
these  insects  in  connectioQ  with  their  leading  traits,  we  eometimes  lone 
all  &ith  in  oar  abllit;  to  ever  keep  them  within  bounds.  If  we  conld 
prevent  their  migrations,  perhaps  we  might  hope  for  saccese;  but  other- 
wise not.  This  is  the  conclasion  arrived  at  by  those  who  have  not  de- 
voted a  lifetime  to  the  stndj  of  this  arid  other  insects  of  like  natare. 

Those,  however,  who  have  looked  into  its  minutest  traits  and  fol- 
lowed the  insect  throughout  the  various  portions  of  country  at  times 
visited  by  it«  swarms,  even  hope  to  be  able  at  some  future  time  to  check 
its  devastations  notwithstanding  its  migratory  natare  and  its  habit  of 
withdrawing  fVom  the  settlements  to  the  vast  nnaettled  plateaus  of 
the  West  and  Northwest,  Where  for  »  succession  of  years  it  goes  on 
with  its  process  of  multiplying  without  being  disturbed  by  birds  and 
other  natural  enemies — in  fact  where  everything  appears  to  favor  its 
greatest  possible  increase.  They  hope  to  be  able  to  prevent  its  coming 
into  t\)e  country  known  at  present  as  its  Temporary  Region,  or  place 
of  periodical  visits.  This  can  only  be  done  by  preventing  its  abnormal 
increase  in  its  native  habitat.  Just  how  this  will  be  accomplished,  it 
is  difficult  at  present  to  state ;  bnt  by  watching  carefully  and  noting 
ftom  time  to  time  all  the  weak  points  in  its  habits  that  present  them- 
selves, I  am  confident  that  at  some  time  in  the  future  we  shall  learn  the 
true  secret  of  its  strength,  and  thereby  be  enabled  to  head  it  off.  In 
order  to  do  this,  however,  we  must  be  on  the  alert  and  continue  to 
study  it  in  its  native  habitat — gathering  all  the  additional  data  possi- 
ble in  relation  to  its  breeding,  habits,  movements,  enemies,  and  the 
influence  of  various  agencies  upon  all  these.  ISo  other  insect  that  has 
been  studied  with  a  view  to  its  destruction  has  so  long  baffled  the 
efforts  of  experts  in  their  desire  to  discover  some  means  of  reducing  its 
numbers  as  this  one  has ;  and  this  has  been  all  owing  to  its  general 
modes  of  life.  There  is  hardly  another  one  bat  that  sooner  or  later  has 
been  compelled  to  succumb  to  man's  devices. 

Tree  culture,  too,  throughout  the  country  would  be  one  step  towards 
the  final  extermination  of  this  insect.  By  planting  groves  of  trees 
througbont  the  prairie  lauds,  timber-loving  birds  would  be  enticfidaway 
from  their  haunts  along  rivers  and  smaller  water-courses,  and  thus 
would  millions  of  insects  be  destroyed  that  otherwise  would  propagate 
their  kind  in  numbers  sufficiently  great  to  destroy  everythiug  green. 
Ab  before  intimated,  the  absence  of  trees  i'rom  these  vast  stretches  of 
the  West  is  the  principal  reason  for  the  development  of  locust  swarms, 
and  wherever  we  find  a  country  of  like  character  we  find  one  that  pos- 
sesses its  hordes  of  migratory  locusts,  and  that  at  times  sends  out  its 
swarms  into  the  surrounding  fertile  districts. 

Knowing  that,  as  a  rule,  every  animal,  whether 'vertebrate  or  invei- 
tebrut«,i8  so  constructed  as  to  he  able  to  withstand  only  a  certain  amount 
of  variation  in  climate  and  diet,  the  question  naturally  arises  whether 
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or  Dot  the  difference  in  climate  and  vegetation  between  the  permanent 
and  temporary  home  of  thia  inaect  does  not  have  some  intiaenoe  on  its 
^wth  and  increase,  as  well  as  on  its  adaptation  to  these  diversities.  • 
The  Pertnanent  Region,  with  its  comparative  sameness  of  climate  season 
after  season  and  year  after  year,  is  in  nnison  with  this  insect's  mode  of 
life.  Hence,  when  it  chtuices  to  come  into  a  coaotry  that  has  a  variable 
climate  these  influences  begin  to  count  against  it.  The  region  tem- 
porarily oocnpied  by  C.  ^treUu  is  one  in  w^ich  there  is  much  raiu^l, 
and  which  is  warmer  than  its  permanent  habitat.  While  the  eggs  do  not 
appear  to  be  deposited  earlier  in  one  section  than  in  the  other,  the  coii- 
tiuaatlon  of  the  warm  weather  of  autumn  in  the  Temporary  Begion  has  a 
teudency  to  partially  hatch  these,  and  the  following  cold  winter  weather 
to  destroy  their  vitality.  In  other  words,  after  the  eggs  have  once  be- 
gun hatching  the  alternate  freezing  and  thawing  or  cessation  of  this 
process  diminishes  their  vitality  to  some  extent.  Consequently,  yonug 
hatched  in  thia  temporary  locality  are  not  as  robust  and  healthy  as 
those  reared  in  the  Permanent  Region.  A  remarkable  instance  illus- 
trat^g  this  was  the  spriug  of  1877  after  the  open  winter  previous.  Id 
speaking  of  this  Professor  Samuel  Augliey  says: 

It  (the  lootut)  OMinot  long  endore  >  oombinfttion  of  low  Altitndea  and  moistan, 
ooiubined  with  extreme  and  Hudden  chKngea  of  temperfttnre.  Hence,  tbe  looiiat  can 
Dever  buoonie  localized  In  Nebraska.  The  memorable  spring  of  1B77  ie  a  notable  it- 
InBtTELtioa  of  this  fact.  In  March  and  April  immense  onmbent  hatched  oat,  and  then 
followed  oold  rains,  with  sndden  alternation! of  extremeaoftemperatnrB.  Conntleu 
millions  of  ;rof  ng  loonatsdied.  In  many  spots  where  the  gronnd  seemed  to  be  ooTereil 
with  them,  none  conld  be  fband  in  a  few  days.  Nothing  convlnoed  me  that  death 
was  the  cause  of  their  disappearance,  until,  getting  down  on  my  bands  and  kneet 
and  eiamining  tbe  ground  with  a  bnge  magnifying  glass,  I  fbnnd  their  dead  carcasses. 
The  yonng  brood  jnst  hatched  ont  diutppeared  aa  if  by  mt^c  from  whole  coanties. 
Tbe  localities  where  much  damage  was  done  wen  exceedingly  few.  In  fact  tbe  brood 
was  BO  Impaired  oonstitntionally  that  it  fell  an  easy  victim  to  the  extremes  of  a  moist 
climate  in  a  comparatively  low  altitude.  I  alao  noticed,  in  previous  locust  years, 
that  moisture  accompanied  by  an  extremely  hot  or  cold  day,  was  always  fatal  to  many 
of  them. 

NnmerouB  instances  of  like  character  came  under  my  notice  in  that 
and  other  years. 

The  winged  locusts,  too,  snffer  from  the  effects  of  change  of  climate 
which  they  must  undergo  in  passing  from  the  Permanent  to  the  Tempo- 
rary Begion.  Quite  a  number  of  instances  of  internal  fungoid  growths 
have  come  under  my  notice  within  the  past  twelve  years.  I  have  also 
seen  large  numbers  of  them  die  from  the  effects  of  what  to  me  ap- 
peared to  be  some  kind  of  pestilence.  When  examined  with  a  micro- 
scope nothing  iinnsual  could  be  detected  except  the  peculiarly  flabby 
and  unhealthy  appearance  of  their  muscles  and  viscera,  which  were  of 
a  yellowish  color. 

Locusts'  eggs  are  so  much  affected  by  the  warm  falls  of  this  region  that 
in  the  following  spring  they  are  found  to  be  partially  destroyed  by  semi- 
decomposition. — (Aughey.)     Many  of  them  also  become  attacked  by 
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mold.  I  reciill  very  veil  tlie  spring  of  1873,  wben  great  numbers  of  the 
,  eggs  deposited  the  previous  fall  failed  to  batch,  aud  upon  examlnatjon 
were  foaiid  to  be  moldy:  This  is  caused  by  the  warm  wet  weather  in 
fall.  The  lining  and  covering  to  the  egg-i>od  partially  decompose  under 
these  conditions,  and  then  this  decomposition  is  imparted  to  tlie  eggs, 
which  undergo  a  sort  of  fermentation — tllus  fitting  them  for  the  growth 
of  varioQS  molds.  This  condition  of  affairs  was  qnite  extensive  in  this 
and  adjoining  counties  *  where  I  bad  the  opportunity  of  examining  them, 
but  how  general  in  the  State  I  am  unable  to  state,  aa  I  made  no  efforts 
at  the  time  to  ascertain.  Sandy  soil,  however,  appeared  to  be  com- 
paratively free  from  these  conditions,  I  suppose  ouacconnt  of  its  porous- 
ness and  property  of  absorbing  moisture,  or  of  permitting  it  t^i  soak  in. 
In  those  localities  where  the  eggs  were  attacked  by  mold  the  species  of 
Authomyia  flies  were  also  quite  numerous.  Hence,  it  appears  that  on 
sandy  soil  the  eggs  are  freest  ih>m  all  destructive  agencies;  true,  such 
localities  are  more  like  the  permanent  breeding  grounds. 

Naturally  with  the  increase  in  the  number  of  fiirms  and  advance  of 
the  settlements  upon  the  frontier  the  devastation  by  locusts  will  be  felt 
less.  They  will  divide  their  ravages  among  more  farmers,  and  hence 
none  will  feel  the  losses  nearly  as  much  as  did  those  who  were  isolated 
irom  their  neighbors  during  past  invasionst  Thinly-settled  districts 
suffered  much  more  than  those  which  were  more  thickly  settled;  and 
those  lying  out  upon  the  prairie  than  those  a^oining  and  interspersed 
with  groves.  During  these  invasions  there  was  no  year  but  in  which 
a  portion  of  the  crops  was  saved  and  harvested  by  tho  farmers  of  the 
extreme  eastern  portion  of  Nebraska  and  other  sections  of  country  that 
were  comparatively  thickly  settled,  and  that  were  situated  near  some 
natural  timber-belt  and  interspersed  with  planted  groves;  while,  on 
the  contrary,  those  that  were  far  away  from  these  natural  and  artificial 
groves,  and  thinly  settled,  were  entirely  devastated  by  the  hordes  of 
ravenous  insecte.  Hence  we  are  compelled  to  acknowledge  that  the 
settling  of  a  country  in  which  the  settlers  are  tree  planters  has  a  ten- 
-dency  to  diminish  the  ratio  of  locust  injury. 

Tree-planting  is  not  only  a  matter  of  great  importance  to  the  inhab- 
itants of  a  country  like  ours  in  supplying  a  much-needed  material  for 
fricl  during  our  severe  winters,  when  at  times  it  is  impossible  to  obtain 
■coal — either  from  the  failure  of  a  sufficient  supply  at  the  mines,  or 
ftum  the  impracticability  of  reaching  towns  where  it  can  be  obtained — 
but  it  is  also  of  untold  benefit  as  a  moderator  of  climatic  extremes. 
By  planting  trees  throughout  the  Temporary  Region  wherever  they 
will  grow,  in  time  the  area  in  which  the  locust  is  capable  of  con- 
tinuing its  existence  hue  two  or,  at  most,  three  generations,  without 
having  recourse  to  the  arid  regions  hitherto  referred  to  as  the  permanent 
breeiling-groands,  will  be  increased.  Aside  from  the  greater  amount 
«f  humidity  that  would  naturally  follow  tree-planting,  the  spread  of 
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loenst-feeding  birds  woald  be  correspondingly  iacreased,  and  tbe  anionnt 
of  good  thus  accomplished  conld  hardly  be  estimated.  As  long,  bow- 
ever,  aa  there  are  no  retreats  or  buildiug  places  in  which  these  little 
feathered  friends  of  oars  can  rear  their  little  ones,  we  need  not  look  for 
their  aid  in  fighting  insect  enemies. 

The  increase  in  the  uamber  of  settlers  would  also  add  to  the  number 
of  individnals  to  fight  the  locasts,  and  hence  help  to  increase  the  sum 
total  of  their  dead  and  to  diminish  the  swarms  otherwise  remaiutiig  to 
do  damage  and  to  increase  at  the  ratio  of  an  hundred-fold. 

There  has  been  a  great  deal  of  disagreement  in  reference  to  the  con* 
■  tinuatioit  of  the  flights  of  locust  swarms  during  short  and  local  rain- 
storms, and  also  at  night.  That  they  do  continue  I  think  there  can 
be  no  longer  any  doubt,  siuce  the  cases  where  locusts  were  seen  in  the 
air  immediately  before  and  after  looal  rains  of  short  duration  are  quita 
common.  This  summer,  while  near  Goldt^n,  Colu.,  I  saw  a  few  locusts 
flying  very  high  during  the  progress  of  a  rain-storm.  I  was  at  au  eleva- 
tion of  about  8,5I>0  feet  at  the  time,  and  the  locusts  were  seen  through 
small  openings  in  the  clouds.  At  other  times  also,  of  which  1  caunot 
just  now  give  tbe  precise  dates,  I  know  of  instances  where  thunder 
showers  came  np,  and  during  their  progress  large  numbers  of  locusts 
came  down  as  if  with  the  rain.  The  first  of  these,  of  which  I  have  any 
knowledge,  occurred  in  the  month  of  Augnst  about  fifteen  years  ago. 
About  noon,  or  a  little  later,  a  heavy  thunder  shower  came  up  fh)m  the 
northwest,  and  we  boys,  who  were  out  with  the  cattle,  began  gathering 
them  together  so  that  we  could  r«nain  in  the  shelter  of  a  tent  that 
we  had  erected  dnriug  the  coming  of  the  shower.  Well,  just  how  we 
succeeded  I  do  not  now  remember;  but  aft^r  it  had  rained  about  an 
hour  we  went  out,  when,  to  our  great  surpiise,  there  were  thousands  of 
"grasshoppers"  Jumping  aboat  in  every  direction,  and  others  were 
coming  down  as  if  Irom  the  clouds.  The  minority  had  fallen  during 
the  earlier  part  of  the  storm,  however,  as  we  noticed  comparatively 
few  of  them  coming  down.  During  the  same  afternoon,  after  the  bud 
came  ont,  others  were  seen  in  the  air.  Those  which  had  fallen  did  not 
leave  until  the  next  day.  A  few  of  them  must  have  been  killed  in  com- 
ing down,  because  every  now  and  then  we  found  their  carcasses  lying 
on  the  gi-onnd,  some  of  which  we  picked  np  aud  used  on  our  pin-hooks 
for  catching  fishes.  Other  incidents,  similar  to  this,  have  occurred 
since,  bat  as  they  did  not  impress  themselves  as  vividly  upon  my  mind 
as  did  this,  I  do  not  now  recollect  them  as  well,  and  therefore  can  give 
no  date. 

Also  during  nights  when  the  wind  continaes  to  blow  quite  briskly, 
and  the  temperature  remains  unchanged  or  fblls  but  little,  swarms 
that  are  on  the  move  sometimes  continue  to  fly.  I  recollect  several 
instances  in  proof  of  this  where  locusts  were  known  to  leave  a  certain 
locality  about  noon  one  day,  and  were  not  known  to  have  come  down 
until  some  time  during  the  following  day.     One  of  these  occurred  in 
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1873,  when  a  svarin  left  the  southern  part  of  the  State,  and  did  not 
alight  again  until  the  following  day,  when  it  came  down  ju  the  north- 
em  part  of  the  State,  having  flown  about  two  hundi-wi  miles  before 
c«miug  down  to  feed.  Other  small  Bwarms  have  frequently  come 
dnriug  the  night  aud  eaten  fields  of  grain  before  moruiug,  A  case  of 
this  kind  oocnried  in  1865,  near  Fort  Calhoun,  Nebr.  In  the  evening  no 
^opp«r8  were  to  be  seen,  but  on  the  dawn  of  the  following  day  they  had 
appeared  and  eaten  the  greater  part  of  a  field  of  corn. 

The  majority  Of  cases  where  swarms  have  been  known  to  continue 
their  flights  into  the  night  are  confined  to  the  Temporary  Regiou,  aud  , 
duriug  the  earlier  part  of  the  year  when  they  are  workiug  their  way 
northward  with  south  winds.  The  further  north  they  proceed,  aud  the 
closer  to  the  Permanent  Itegion,  the  fewer  are  these  unuatural  flights. 
This  is  undoubtedly  due  to  the  comparative  cooluesit  of  the  atmosphere 
in  these  high  latitudes  aud  great  altitudes,  which  auyoue  kuowa  is  a 
restriction  to  their  activity.  Moonlight  nights,  too,  are  preferred  for 
these  journeys  in  preference  to  dark  aud  cloudy  ones. 

Although  the  geueral  rule  is  for  this  insect  to  be  single-brooded,  it 
does  occasioually  by  its  position  aud  migrations  succeed  in  becoming 
double- brooded.  Swarms  reared  in  Texas  in  early  spriug  sometimes 
reach  Nebraska  and  even  Southern  Dakota  in  early  May.  These  gen- 
erally leave  eggs  that  batch  in  about  a  month,  thereby  giving  the  young 
the  mouths  of  July  and  August  in  which  to  mature.  These,  however, 
it  is  claimed,  never  amount  to  much,  on  account  of  the  abnormal  coudi* 
tions  under  which  they  are  developed,  and  very  rarely  deposit  eggs. 

In  the  mouutajn  district  of  Montana  and  Idaho,  as  well  as  in  portjons 
of  tJie  Temporary  Region,  I  have  noticed  that  after  the  majority  of  the 
jouug  were  fiiU-grown  there  were  still  others  apparently  just  hatched. 
Sov,  it  may  be  that  some  of  the  instances  of  so-called  double-brooded- 
ness  in  thislnsect,  if  critically  examined,  would  prove  to  be  the  batching 
of  eggs  that  through  various  causes  bad  been  retarded  louger  than 
usual.  That  this  nnevenness  in  hatching  is  of  &equeut  if  not  regular 
occurrence,  anyone  who  has  taken  the  least  pains  to  ascertain  will  - 
know;  but  however  common  this  may  be,  there  are  and  have  been  occa- 
sioually  instances  in  which  the  evidence  favoring  douMe-broodeduess 
could  not  well  be  doubted.  We  may  then  take  it  for  granted  that  un- 
der certain  conditions  it  is  not  only  possible  but  actually  true  that 
C,  spretua  becomes  donblebrooded.  Tet  cases  of  this  kiud  are  compar- 
atively few. 

BTm-PEBMANSNT   BEOION. 

Immediately  joining  the  Permanent  Region  of  this  locast,  and  lying 
between  it  and  the  regions  temporarily  visited,  is  a  tract  of  couutiy 
possessing  in  part  the  characteristics  of  both  of  these  regions.  This  sec- 
tion of  country,  as  would  naturally  be  supposed,  is  ofleuer  visited  by 
s  of  locusts  from  the  north  aud  west  than  are  the  various  portions 
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of  tbe  Temporary  Eegion,  siace  H  is  mach  more  fovorably  situated. 
This  regioD,  too,  possesses  the  chief  chantcteristics  of  the  PermaneDt 
BegioD,  bot  slightly  inodifled,  aud  henoe  answers  as  a  sort  of  <*  steppiHg 
stoue"  in  the  passage  of  swarms  from  one  region  to  the  other.  Here  it 
is  that  quite  frequently  great  numbers  stop  to  breed  in  their  Sights  from 
the  northwest  towards  the  settlements  of  Minnesota,  Nebraska,  and 
other  portions  of  these  Temporary  Begious.  Here  they  make  proyision 
for  a  fresh  start  the  following  season — not  the  same  locnets,  bat  their 
offspring.  On  their  return  flights  also  this  intermediate  location  iscsed  ' 
by  the  stragglers  and  those  that  come  from  the  far  sonth  as  breeding 
gi-nuDds. 

This  region  is  confined  to  the  eastern  rather  than  to  the  western  range 
of  the  migratory  locust— nnless  we  also  term  the  entire  western  breed- 
ing grounds,  the  Western  Temporary  Region.  This,  however,  we  woald 
hardly  dare  to  do,  since  in  these  parts  it  is  enabled  to  continue  year  af- 
ter year  for  an  indefinite  length  of  time  without  showing  the  least  signs 
of  disease  and  of  dwindling.  This  interior  basin  and  western  mouutain 
region  being  at  a  greater  elevation  than  the  region  lying  to  the  east,  to 
which  has  been  given  the  name  of  tlie  Sab-permanent  Begion,  more 
closely  resembles  the  true  home  or  Permanent  Begion,  and  hence  ita  not 
being  iudaded  under  that  name. 

Having  already  noticed  the  partiality  this  insect  possesses  for  a  cool 
climate,  we  would  naturally  and  truly  suppose  that  it  would  be  boreal 
in  its  nature.  This  being  the  case,  we  would  expect  to  find  it  the  most 
numerous  and  enjoying  the  greatest  immunity  from  all  sorts  of  deterio- 
rating influences  to  the  northward.  This,  at  least,  is  the  fact.  The 
farther  north  we  go  in  the  interior  basin  of  the  Mississippi  and  Missouri 
Bivers,  the  more  at  home  do  we  flnd  the  locust.  At  present,  however, 
it  is  not  possible  to  give  the  exact  temperature  and  other  agencies  that 
are  requisite  for  this  insect's  greatest  increase. 

While  this  insect  appears  to  be  the  only  species  that  increases  so 
rapidly  and  becomes  very  numerous  east  of  the  Booky  Mountains,  there 
are  several  other  closely  allied  species,  or  rather  varieties,  that  at  times 
become  quite  nameroas  west  of  this  range  of  mountains.  These  nu' 
doubtedly  are  but  local  forms  of  C.  spretus,  produced  by  climatic  and 
other  influences.  Of  these  other  locusts,  one  in  particular  at  times 
becomes  very  numerous,  and  moves  in  swarms  precisely  like  those  of 
the  true  or  migratory  species,  <7.  Kjpretui,  and  possesses  habits  almost 
identical  with  those  of  that  locust.  This  is  the  0,  atlania  Biley,  treated 
of  in  the  first  Beport  of  the  Commission.  It  is  confined  to  a  locality 
having  the  peculiar  climatic  conditions  of  the  Permanent  Begion,  some- 
what modified  by  the  presence  of  a  greater  amount  of  moisture  and  an 
increase  of  temperature,  also  an  increase  in  the  timbered  area.  This 
region  is  confined  to  the  mountain  districts  of  eastern  Oregon,  and  a 
portion  of  northern  Nevada,  with,  perhaps,  a  small  area  in  southwest- 
em  Idaho.    This  insect  frequently  drifts  nojrth  into  Washington  Ter- 
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ritory,  and  thence  eastward  through  Idaho  iiito  portions  of  western 
MoDtAua,  where  it  commits  depredations  on  crops,  like  the  trne  tpretut, 
fi-om  whivh  it  is  notconsidered  distinct  by  the  inhabitants.  They  think 
it  hag  been  stunted  during  growth. 

A  few  words  here  as  to  the  luo^'ements  of  locnsts  id  these  parts  of  the 
West  may  not  be  amiss.  All  those  swarms  that  come  into  this  western 
region  from  the  north  and  east  are  composed  of  the  genuine  C.  sprctug, 
while  those  that  leave  approach  nearer  to  atlantg.  The  movemeuts  lieie 
also  differ  to  some  extent  from  those  east  of  the  range,  where  there  are 
long  stretches  of  plains  nninterrnpted  by  mountain  ranges  and  beltM  of 
timber  as  they  are  in  the  mountainous  district  west.  Every  river  valley 
and  monntaiD  chain  or  spur  has  a  tendency  to  change  the  course  or  to 
retard  the  movements  of  swarms,  while  the  winds  for  the  greater  porl  iou 
of  the  year  ore  contrary,  thus  adding  to  the  already  numerous  perplex- 
ities. To  understand  all  these  movements,  and  the  laws  by  which  tiiey 
are  regulated,  will  require  considerable  more  time  in  wbich  to  investigate. 

Other  marked  varieties  of  this  insect  are  claimed  by  different  farmers 
to  occur  in  isolated  sections  of  the  B'orthweet,  aud  it  is  thought  these 
differences  are  altogether  dae  to  the  rariatious  in  the  climate  and  sur. 
loundings.  For  my  part,  I  will  not  express  an  opinion  at  present,  as  I 
have  not  had  sutQcient  opportunity  to  examine  into  the  matler. 

Although  in  the  field  from  the  middle  of  July  to  the  1st  of  Kovember, 
I  saw  comparatively  few  of  these  locusts.  Nevertheless  at  almost  every 
locality  where  I  stopped  off,  a  few  of  them  were  seen. 

While  ont  on  the  plains  east  of  Greeley,  Colo.,  August  6, 1  saw  a  few 
fiying  to  the  north.  They  were  the  most  numerous  at  about  2  o'clock  a. 
m.,  bat  not  numerous  enough  to  cause  unnecessary  alarm.  After  this  I 
saw  othw  very  limited  flights  in  the  vicinity  of  Fort  Collins,  Golden, 
and  Denver.  Others  were  seen  on  the  ground  with  the  "natives,*' 
bat  nowhere  did  I  fliid  them  as  numerous  as  several  species  of  these 
latter.  A  "  swarm  "  of  locusts  was  seen  on  Salt  Eiver,  a  branch  of  the 
Snake  Biver,  about  the  last  of  July,  by  W.  A.  Irwin,  of  Bawlins,  Wyo. 
Be  did  not,  however,  notice  any  of  them  iu  the  air,>bat  was  qoite  i>08i- 
tive  as  to  their  identity.  "Could  not  have  mistaken  them,  as  had  ueen 
too  many  in  Kansas."  Another  swarm  of  this  locust  was  reported  as 
having  hutched  in  the  vicinity  of  Beer  Lodge,  Mont.,  the  present  year. 
"All  at  once"  they  disappeared  and  were  thought  to  have  been  destroyed 
by  birds  and  insect  enemies,  as  none  were  seen  in  the  air.  StiU  another 
swarm  was  hatched  among  the  foot-hills  about  Missoula,  Mont,  where 
tbey  did  some  injury  to  wild  grasses.  They  did  not  come  down  into  the 
valley,  bat  upon  "  getting  their  wings  became  very  restless  aud  flew  abont 
as  if  not  knowing  which  direction  to  take." — {Dukes.)  They  Anally 
left,  mostly  towards  the  south,  a  few,  however,  going  north.  Those 
going  south  followed  up  the  Bitter  Boot  and  its  tributanes,  while  those 
going  north  driited  towards  the  Flat  Head  Lake.  Other  swarms,  of 
lovosts  were  seen  at  various  localities  on  the  Spokane  and  Snake  Biver 
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Flatesna,  where  thej  hatched  last  spring.  One  of  these  in  partionhu* 
was  qaite  extensive,  though  not  known  to  have  committed  any  injnries 
to  crops  as  tar  as  I  was  able  tc  learn.  This  swarm  was  hatched  along 
the  line  of  the  Northern  Pacific  Railway  and  westward,  where  tbey  ate 
off  the  grasses  in  many  localities.  I  was  unable  to  ascertain  anything 
definite  about  their  movements,  if  any.  Some  individuals  told  me'  that 
they  did  not  leave,  bat  died  off  towards  fall,  while  others  said  tbey  had 
not  noticed.  Was  not  able  to  obtain  any  of  tbe  live  insects,  but  gath- 
ered a  few  of  their  carcasaee  that  were  lying  about  on  the  groand. 
Another  section  where  they  were  reported  to  have  hatched  this  season 
in  eastern  Washington  Territory  is  between  Oolfax  and  Dayton,  where, 
at  one  place,  they  did  mucb  injury  to  several  fields  ttf  grain.  Others 
were  reportedashavinghatchedin  the  vicinity  of  LeWiston,  and  farther 
ap  the  Snake  Biver,  as  well  as  in  a  small  portion  of  eastern  Oregon. 
Very  few,  however,  were  noticed  in  the  air. 

It  therefore  appears  that  at  present  the  nnmber  of  these  insects  within 
the  limits  of  the  United  States  is  comparatively  small,  and,  if  there  are 
uo  more  in  the  British  Possessions  to  the  north,  we  need  not  be  alarmed 
the  coining  year,  as  there  will  be  do  probability  of  invading  swarms. 

Tbe  qaestion  now  naturally  arises  whether  or  not  we  shall  be  visited 
in  the  near  future  l>y  swarms  of  these  locusts;  and,  if  so,  how  can  we 
ever  ezpect  to  become  rid  of  them.  In  answer  to  tbe  former  question 
I  will  say  that  tbis  depends  altogether  on  the  number  of  locusts  in  the 
Permanent  Region  of  Mon  taua  and  northward  from  time  to  time ;  and  also 
npou  the  seasons  in  these  Vegions,  ae  well  as  upon  the  prevailing  winds 
while  the  locusts  are  upon  tbe  move.  If  tlicre  are  but  few  locusts  in  this 
region  we  can  receive  but  few  ft-om  it.  Agaiu,  as  long  as  their  numbers 
are  few  in  any  locality,  their  flights  are  correspondingly  shorter.  Should 
there,  however,  be  a  succession  of  favorable  seasons  in  this  region,  we 
may  expect  tbem  to  call  iy  the  Temporary  Region  just  as  they  have 
done  in  the  past.  Of  eonrse  Dakota  and  Minnesota  will  be  more  in 
danger  than  those  States  lying  farther  southward,  for  reasons  heretofore 
mentioned,and  therefore  the  inhabitants  of  this  section  will  always  have 
more  to  do  in  fighting  them  than  will  those  who  live  farther  ftom  their 
breeding  grounds.  However  this  may  be,  they  are  favored  to  some  ex- 
tent in  the  cru]>3  they  raise,  viz.,  wheat,  oats,  rye,  and  barley.  Should 
the  locusta  come  into  our  section  of  country,  which  is  quite  probable, 
the  only  thing  for  ns  to  do  is  to  take  matters  coolly  and  philosophically, 
and  do  all  in  onr  power  to  prevent  their  offspring  from  returning  to  the 
Permanent  Region  the  following  season;  and  not  do  as  many  farmera . 
did  during  past  invasions,  viz.,  pat  onr  hands  in  onr  trousers-pockets 
and  exjiect  the  Commission  to  destroy  the  locusts,  and  the  government 
to  clothe  ns  and  our  families  until  Providence  gives  as  another  crop. 
There  is  no  longer  any  excuse  for  not  knowing  how  to  fight  this  in- 
sect in  all  its  stages,  since  almost  every  coanty  paper  in  districta  vis- 
ited or  liable  to  be  visited  has  hinted  at  the  various  means  suggested 
4  G  o 
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hy  members  of  the  Goinmissioii  and  sack  energetic  farmers  as  tried  to 
save  what  the;  could  of  their  crop?. 

Bemember,  alao,  that  every  effort  put  forth  in  fighting  locusrs  is  so 
mach  towards  their  diminution  and  future  immunity  from  their  atritcks. 
Every  locust  that  is  destroyed  before  the  breeding  season  subtracts 
about  forty  from  the  possible  increase  the  following  season. 

In  speaking  of  the  future  in  reference  to  tlie  depredations  by  locusts 
in  Nebraska,  Professor  8.  Aughey  says ; 

Wbea  the  area  niider  Qaltiv&tion  is  trebled,  the  amount  of  duuoge  whieh  the;  una 
do  will  be  more  than  one-half  leu.  Another  more  potent  sgeooy  sgaiiut  their  !□- 
eieoBB  and  deatmctiTenees  la  the  ioereuing  rainfall  of  the  State.  We  have  already 
■een  bow  tb«  wet  season  of  1877  deetrojed  the  greater  part  of  those  that  appeared 
that  epriug.  Dnrln^  each  coming  decade  the  number  of  similar  seMona  will  increase. 
The  instinots  of  the  locust  will  alao  prompt  it  to  remain  away  &vm  a  region  so  hostile 
to  its  existence.' 

What  is  true  of  N^ebraska  is  also  true,  to  a  great  extent,  of  the  larger 
part  of  the  Temporary  Hegion. 

For  my  part,  I  am  inclined  to  believe  that  we  have  experienced  the 
worst  raids  from  this  insect,  and  that  if  any  more  visitations  are  made 
in  the  fbture,  each  successive  one  will  be  felt  less  for  reasons  heretofore 
mentioued. 

THE  OENBBAL  OUTLOOK. 

Having  devoted  so  much  space  to  the  natural  history  and  habits  of 
this  locust,  it  would  be  well  tu  devote  a  little  space  to  the  probabilities 
of  locust  visits  for  18S2,  and  if  any  should  appear,  their  ext«nt  and  prob- 
able whereabouts.  This  can  only  be  approximately  stated  by  using  the 
data  of  1881  as  a  basis.  As  this  insect  covered  but  a  comparatively 
small  area  in  the  Permanent  Region  within  the  United  States,  and  in 
regions,  too,  so  widely  scattered,  we  may  predict  that  its  depredations 
will  not  be  great  the  coming  summer. 

While  there  were  a  few  small  flights  noticed  east  of  the  mun  divide  of 
the  Bocky  Mountains,  the  m^ority  of  them  were  confined  to  the  west- 
ern portion  of  the  locust  area,  heretofore  noticed  as  the  central  region  or 
that  of  the  Snake  Biver  Valley.  A  few  small  swanns  were  reared  at 
various  localities  in  western  Montana,  northern  Idaho,  eastern  Wash- 
ington Territory  and  Oregon,  as  well  as  in  Nevada  and  parts  of  Utah. 
These,  although  I  was  unable  to  obtain  sufBcient  data  by  which  to  sab- 
stantiate  this  supposition,  after  fiying  away  from  the  localities  in  which 
they  were  reared,  came  down  auddepusited  their  eggs,  which,  of  course, 
will  hatch  when  the  proper  time  arrives.  These,  according  to  custom, 
will  migrate,  but  In  most  instances  in  numbers  insufQcient  to  commit 
great  depredations. 

The  first  loonsts  that  I  noticed  or  heanl  of  this  season  were  those 
noticed  about  two  o'clock  in  the  afternoon  on  the  6th  day  of  August. 
Sliey  were  on  the  wing  at  the  time  and  were  flying  northward  on  a  stiff 
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Inreeze.  This  was  in  the  vicinity  of  Greeley,  Oolo.  I  do  not  knov 
There  they  were  hatched,  bat  think  they  had  not  come  from  any  great 
distance.  They  were  nodoubte<lly  reared  among  the  foot-lulls  west  of 
Denver,  and  migrated  to  some  part  of  Western  Kebraska  or  Soath- 
western  Dakota  near  the  Black  Hilla.  There  were  not  enough  of  them, 
however,  to  cause  alarm  for  the  coming  summer,  but  there  may  and  iu 
all  probability  will  be  a  few  eoatteied  swarms  emanating  from  these  that 
may  visit  portions  of  Kebraska  aud  Dakota.  Again,  ou  the  17th  of 
August,  a  few  C.  upretua  were  noticed  in  the  air  and  others  on  the  ground, 
some  of  the  latter  of  which  were  copulating  preparatory  to  egg  deposit- 
ing. These,  however,  were  few  in  number,  aud  consequently  of  no  im- 
portance. 

The  next  swarm  of  locasta  beard  of  was  at  Bawlins  Station,  where  Mr. 
W.  A.  Irwin  informed  me  that  a  swarm  of  locusts  had  been  seen  ou  Salt 
Biver,  a  branch  of  Snake  Biver,  in  Eastern  Idaho,  July  30.  He  did  not 
notice  any  of  them  iu  the  air,  but  was  quite  positive  that  they  were  of 
the  "  piigratory  species,"  as  he  bad  seen  this  insect  in  Kansas  and  Ne- 
braska when  they  were  so  numerous  there. 

Another  swarm  of  locusts  for  this  year  was  that  hatched  in  the  vicin- 
ity of  Deer  Lodge,  Mout.  Early  in  May  the  young  larvro  appeared  in 
great  numbers  over  a  small  tract  of  conntry  lying  to  the  west  of  this 
city,  where  they  did  some  damage  to  grass  aud  several  fields  of  grain  in 
some  of  the  smaller  side  valleys.  They  were  supposed  to  have  origi- 
nated &oni  a  swarm  that  must  have  come  in,  left  its  eggs,  and  witb- 
.  drawn  immediately  after  this  operation,  as  no  one  could  inform  me  of  the 
particulars,  or  even  of  any  having  been  seen  the  previous  fall.  These 
also  disappeared  as  mysteriously  as  tbey  came,  a«  none  were  seen  to  fly. 
It  is  my  opinion  now  that  this  was  the  offspring  of  the  small  swarm  that 
last  season  was  reared  a  few  miles  southeast  of  Helena,  and  that  was 
supposed  to  have  beeu  destroyed  by  a  flock  of  sickle-billed  curlew. 

Another  swarm,  or  rather  several  small  swarms  of  locusts,  were  reared 
in  the  vicinity  of  Missoula  and  Freuchtown  this  past  spring  from  eggs 
that  were  left  by  a  swarm  coming  from  the  north  and  west.  These  did 
some  damage  to  the  wild  grasses  up  among  the  foot-hills,  but  did  not 
come  down  into  the  valley.  As  soon  as  they  matured  they  became  very 
restless  and  flew  about  in  various  directions,  coming  aud  going  as  if  un- 
decided what  direction  to  take.  They  finally  left,  most  going  southward; 
but  a  few  went  to  the  north  in  the  direction  of  Flat  Head  Lake  and 
Bonndary  Pass,  where  they  undoubtedly  crossed  over  the  range  and 
entered  the  great  Breeding  Center  of  the  North.  Those  going  south  I 
was  unable  to  trace,  but  suppose  they  came  to  a  halt  somewhere  iu  the 
Salmon  Rivet  conntry,  in  which  locality  they  will  rear  their  youug,  to 
continue  their  soutbwanl  movements  the  coming  year. 

During  the  fall  of  1880  locusts  came  into  the  valleys  of  eastern 
Washington  Territory  from  the  nortLca^t,  did  some  damage  to  grain  in 
some  isolated  localities  along  the  line  of  the  Northern  Pacific  Ballroad, 
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and  passed  on  southward,  leaving  eggs  at  various  points  along  tbeir 
line  of  marcb.  One  swarm  seen  this  year  (1880)  on  Hangman's  Creek, 
abont  48  milea  eonth  of  Spokane  Falls,  was  of  considerable  extent  and 
continued  for  two  days.  It  was  about  i  miles  in  width  where  they  flew 
tblfkest.  After  going  as  far  south  as  the  Palouse  River  they  began 
.  dejtositing  eggs  and  continued  to  do  so  until  they  crossed  Snake  Biver, 
after  which  they  seem  to  have  been  lost  sight  of.  Very  likely  it  will 
jtrove  to  be  identical  with  the  swarm  that  was  reported  to  have  appeared 
and  to  have  done  damage  to  grain  in  the  vicinity  of  Walla  Walla  dur- 
ing August  of  tills  year,  1880. 

From  the  above-mentioned  swuins  originated  onmerons  small  ones, 
that  were  observed  throughout  various  portions  of  this  Territory  during 
the  present  summer,  1881.  These,  however,  were  nowhere  excessively 
nnmerona,  and  did  but  little  damage  as  far  as  coald  be  ascertained,  save 
in  a  few  isolated  spots.  Only  on  one  occasion  were  any  noticed  in  the 
air  that  I  could  learn  o^  and  this  information  was  so  vague  that  I  did 
not  ascertain  the  direction  in  which  they  were  moving.  At  Sprague, 
on  the  line  of  the  Northern  Pacific  Bailroad,  great  numbers  of  young 
were  hatched,  and  also  for  some  distance  sonthward.  These,  however, 
do  not  appear  to  have  migrated,  but  remained  and  deposited  their  eggs, 
siuoe,  on  October  15, 1  found  great  numbers  of  their  dead  bodies  lying 
scattered  over  the  ground:  I  was  informed  that  this  particular  locality 
is  always  more  or  less  infested  with  this  insect. 

At  several  other  points,  especially  along  Snake  Eiver  towards  Lewis- 
ton,  I  was  informed  that  young  locusts  had  hatclied  and  done  some  dam- 
age, but  could  not  learn  to  w)iat  extent  this  occurred,  nor  could  I  ascer- 
tain anything  in  reference  to  their  movements  after  maturing.  At  the 
crossing  (Palouse  Ferrj')  of  Snake  River  in  early  spring,  May,  I  believe, 
several  fields  of  grain  were  destroyed  by  these  little  locusts.  So  it  is 
impossible  for  me  to  predict  anything  in  reference  to  locust  probabilities 
in  this  portion  of  the  country  for  the  coming  season,  not  knowing  any- 
thing more  definite  in  reference  to  the  movements  of  the  locusts  hatched 
here  this  season. 

In  the  fall  of  1880  great  numbers  of  eggs  were  deposited  in  portions 
of  Nevada  and  Western  Utah,  which  undoubtedly  gave  burth  to  some 
young  locusts  in  the  spring  of  1881,  but  not  having  any  data  whatever 
from  this  portion  of  the  West  with  which  to  substantiate  this,  I  can 
give  no  further  clew. 

However  free  from  loeastB  the  country  was  in  1870,  after  the  great 
raids  of  1875-'77,  they  are  again  on  the  increase,  and  should  be  guarded 
against  on  all  sides.  Of  course,  there  must  have  been  many  more  of  these 
small  swarms  in  portions  of  the  regions  not  visited  by  me,  which,  if 
nothing  occurs  to  check  them,  in  a  few  years  will  materially  increase 
their  numbers.  Of  course,  at  present,  the  movements  of  these  swarms 
are  all  independent  of  one  another,  bat  as  they  become  larger  and  more 
numerous  tiiey  wiU  be  more  closely  connected,  and  finally  become  ani- 
mated with  one  miovcmcnt. 


CHAPTER   IV. 


VOTES    ON    OTHEB    LOCUSTS,    AND    ON    THE   WESTERN 
OBICKBT.< 

In  additiou  to  the  several  speciea  of  locQBts  already  noticed  in  tbis 
report,  there  aie  at  least  apwarda  of  two  bondred  and  seventy  others 
that  are  knovn  to  inhabit  the  various  portions  of  North  America  north 
of  Mexico,  and  which  are  more  or  less  lujcrions  to  the  agriculturist 
ami  to  those  who  are  in  any  way  dependent  upon  the  products  of  the 
soil  for  their  living.  True,  but  few  of  these  various  locusts  ever  become 
ao  excessively  nomeroos  as  do  those  coDceruiog  ihe  history  and  habits 
of  which  I  have  just  written;  neither  do  they  ever,  except  on  rare  occa- 
sions and  with  a  few  species,  become  imbued  with  a  desire  to  migrate.  ' 

In  their  distribution  these  insects  vary  much.  Some  of  them  enjoy  a 
very  wide  range,  and  are  well  represented  both  in  climatic  varieties  and 
nnmbera;  others  are  less  widely  scattered  and  are  few  in  numbers, 
while  still  others  are  local  iu  their  haunts  and  quite  few  in  individuals. 
Others  again,  while  local,  are  well  represen^ijd  in  numbers  in  their  imme- 
diate localities.  So  diverse  are  the  habits  of  these  various  species  of 
"grasshoppers"  that  almost  every  nook  embraced  within  this  entire 
tract  of  country,  where  insect  life  is  possible,  possesses  its  one  or  two  or 
even  more  representatives  of  this  group  of  Juinpiug  insects.  Even  the 
cold  and  almost  frigid  tuountain  summits,  as  well  as  the  parched  and 
desolate  desert  regions  of  Arizona  and  New  Mexico,  furnish  suitable 
haante  for  a  few  hardy  species  that  are  so  constructed  as  to  be  able  to 
withstand  these  extremes  of  climate.  However  numerous  these  insects 
and  diverse  their  haunts,  it  is  nevertheless  an  undeniable  fact  that  the 
greater  number  by  far  are  partial  to  a  country,  the  climate  of  which  is 
moderately  temperate  aud  where  the  humidity  is  not  excessive.  Ne- 
braska alone  possesses  at  least  140  of  them. 

In  the  distribution  of  these  insects  we  have  noticed  that  the  following 
rules  can  be  relied  on  to  a  great  extent;  (Edipoda  and  allies  are  more 
partial  to  warm,  sunny  slopes  where  the  ground  is  partially  bare  and 
where  they  have  a  chance  to  flit  about  in  the  warm,  open  air  and  sun 
ihemselves.  Calt^tenua  and  allies,  as  Pasotettix,  Brachyatola,  &c.,  are 
more  partial  to  low  and  cooler  localities  where  they  can  rest  in  the  shade 
tad  hop  about  among  the  more  luxuriant  and  tender  vegetation.  A&H- 
divm  is  a  lover  of  dense  shrubbery  and  other  luxuriant  growths  of  vego- 

■ConllniuUini  otlti  Braner'i  report  of  obnmtlonBnndn  dlmilloD  otPnltum  BUe;,  telKII. 
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tation,  while  a  few  otliers  frequent  forests  and  tlieir  borders,  wljere  tliey 
revel  in  luxury  from  day  to  day  with  the  katydids  and  other  sbndeIov- 
ing  insects.  Pezotettix,  with  but  few  exceptions,  prefers  cool  and  shady' 
localities,  and  hence  is  often  found  among  or  near  rocks,  on  inouutalu 
Blupcs,  in  clearings  or  on  the  ontekirts  of  timber  belts,  and  in  meadows. 
A  few  species,  as  Chrysockraon  and  Steftobothmg,  are  lovers  of  the  cool 
aud  damp  localities  along  streams,  and  as  a  rule  either  winter  as  larvee 
or  pupfe.  These  are  often  seen  quite  early  in  spring,  and  very  frequently 
liiive  been  thecauseof  unnecessary  alarm  among  the  more  ignorant  jter- 
scius,  who  imagined  them  to  be  forenmners  of  a  general  locnst  invasion. 
•  However  numerous  tiiese  different  varieties  of  locusts  that  are  scat- 
tered throughout  the  various  portions  of  the  United  States  andnorth- 
ward,  all  the  others  combined  do  not  cause  one-tenth  so  much  injury  as 
C.  Bpretus  does.  True,  several  others  at  times  have  been  known  to  be- 
come quite  numerous,  and  have  committed  mncb  injury  to  crops  and 
vegetation  in  general.  The  chief  of  these  are  Camnula  atrox,  Galop- 
lenus  differenlialit,  0.  femur-rt^runt,  and  C.  atlanis;  and  at  snch  times 
they  have  all  exhibited  to  a  greater  or  less  degree  the  migratory  natuxo 
of  the  true  plagae  of  the  West  and  Northwest. 

In  addition  to  the  above-named  insects  of  this  order,  I  have  noticed 
the  following  locusts  when  their  movements  partook  of  the  migratory 
oliaracter,  viz:  Aoridium  americanum,  (Edipoda pJatt^,  (E.  longipennia, 
ajid  Tropidolopkus  foimoaus  ;  the  male  rinly  of  the  last  exhibiting  this 
characteristic.  They  would  start  up  without  any  seeming  disturbance 
and  fly  great  distances  before  alighting,  aud  then  repeat  tlie  action  sev- 
eral times,  invariably  going  with  the  wind.  These  movements  were 
made  independently  of  one  anoth  er,  though  occasionally  I  have  noticed 
several  locusts  in  the  air  at  the  same  time.  Whether  or  not  this  was 
a  case  of  trae  migration  on  the  part  of  these  insects  I  will  not  now  stop 
to  inquire ;  but  confess  that  it  not  only  looked  so  to  me  at  the  time,  but 
also  answered  every  purpose  that  such  a  movement  could. 

These  "natives,"  as  they  are  termed  in  contradistinction  to  the  mi- 
gi'atory  species,  deposit  their  eggs  in  such  localities  as  agree  with  the 
habits  of  the  different  species.  They  are,  however,  generally  partial 
to  sheltered  and  partly  bare  grounds  where  the  soil  is  firm  and  not  too 
wet. 

The  yonng  liye  where  their  pai-ents  do,  and  diflfer  but  little  in  their 
biibits.    They  molt  fhim  three  to  four  times. 

Most,  if  not  All,  of  these  locnst«  are  continually  harassed  by  insect 
i)nd  other  enemies.  These  enemies  and  parasites  do  not  materially  differ 
from  those  affecting  0.  apretug,  and  therefore  require  no  additional  de- 
scription here. 

The  following  is  a  list  of  the  locusts,  or  "grasshoppers,"  as  they  tire 
more  commonly  termed,  inhabiting  the  United  States  and  the  adjoining 
l>ortions  of  British  America  and  Canada,  as  nearly  aa  I  can  give  it  rt 
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present  with  tLe  very  limited  auionnt  of  current  literature  upon  this  sub- 
ject at  my  command.  It  may,  Lowever|  be  complete  enough  to  eoAble 
one  to  make  an  approximate  estimate  of  the  great  nnmbers  of  locusts 
iiihabitiog  our  country: 

NOBTII        IBBICAK  ACBIDID^  NORTH  OF  UEZIOO. 

1.  Achurum  brevipenn«  Thdmas. — Florida. 
3.  Mesops  wyomingeiutis  Thomas. — Wyoming. 

3.  chlorizana  Thomas. — Florida. 

4.  Mermiria  alacris  ^mACl. — Georgia. 

6.  neomexicana  Ttiomas. — Colorado,  Kebraslia,  &c. 

6.  bivittata  Scudd. — Eastern  and  Middle  United  States. 

7.  Opotaala,  cariiuita  Thomas. — Eastern  United  States. 

8.  aptera  Scudd. — Pennsylvania. 

9.  brachyptera  Sendd. — Massachusetts,  Wyoming. 

10.  Leptytma  marginicolle  St&l. — Florida. 

11.  Apleaopoda  apkenaroideg  Sendd. — Florida. 

12.  ru/ovittata  Scudd. — Florida. 

13.  aptera  Scudd. — Florida. 

14.  Pyrgomorpha  breeieomia  Walker.— Southern  United  States. 

15.  pUTKtipenntt  Tbomas. — Tennessee. 

16.  Oxycoryphus  obscurtis  Thomas. — Wyoming. 

17.  Ohrysockraon  conspersvm  Thomas. — Eastern  States,  British  Amer- 

ica. 

18.  punctvUitum  Thomas. — Oonnecticut^ 
10.  abdominale  Thomas. — Montana. 

20.  obscurum  Scudd. — Florida. 

21.  deorum  Scudd. — Colorado. 

■  22.  AcrolopMtua  hirtipet  Thomas. — Colorado. 

23.  Pediocerteteg  nevademis  Thoroae. — Nevada. 

24.  Sienobothrua  occipitalis  Thomas. — Colorado,  Wyomlog,  Idaho. 

25.  ooloradus  Thomaa. — Colorado,  Wyoming. 

26.  tricarinatus  Thomas. — ^Wyoming. 

37,  admiraiilit  Ubler. — United  States  east  of  Bocky  Moan- 

tains. 
23.  9ubco7Uper8Ui  Walker. — ^Florida. 

20.  tpeeioaua  Scudd. — Minnesota. 

30.  viaculipennia  Sendd, — Florida,  Massaohosetts,  Wyo- 

ming, Minnesota,  Nebraska,  &c. 

31.  aqualu  Scudd. — MasBachusetts,  Maiue,  Kew  York, 

Minnesota,  &c. 
33.  hilineatus  Scudd. — Massachusetts. 

33.  propinquatu  Scudd. — Utah,  Nehraaka,  Sso. 

.  31.  eurtipennia  Scudd. — Nebraska,  Nortli  America  eaat  of 

Booky  Mountains. 
36.  clavatut  Thomas. — Kansas. 
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36.  Stenobothrvs  occidentalit  Sauas. — ^Tennessee. 

37.  brunneua  TfaOmaa. — Golorudo,  Wyoming. 

38.  gvadrimaoulatus  ThomaB. — Colorado,  Wyoming. 
30.  gracilia  Scndd. — ^Nebraska. 

40.  pelidnua  Thomas. — PeiiDsylvania. 

41.  Qomphoeenu  rimptex  Scndd. — Delaware. 
4H.  virgatva  Scudd. — ^Texas. 

43,  ikastanus  Scndd. — California. 

44.  ctepajfdra  Scndd. — Colorado. 
40.  navieuUt  Scndd. — Colorado. 

46.  olatatia  Thomaa. — Kaneas,  Nebraska,  && 

47.  euterpe  G.  M.  Dodge. — S^ebraska. 

48.  8teth«op^ma  lirieatum  Scndd.-~-Massacfaasetts. 

49.  graoile  Scudd. — Maine,  British  America. 

50.  platypterum  Scndd. — TSew  England  States. 

51.  Chimarocephala  pacifica  Scudd. — California. 

52.  brevipennia.Scndd. — California. 

53.  viridifaiciata  (De  Geer)  Scudd.— United  States. 
64.  oUtma  Thomas. — Colorado. 

55.        •  it^fuscata  Harris. — United  States  east  of  Bock; 

Mountains. 
6tf.  Paoloeisa  texana  Scudd.— Texas. 

57.  ferraginea  Scudd. — Texas. 

58.  maculipennifi  Scudd. — Texas,  Colorado. 

59.  Arphia  simplex  Scudd. — Texas. 

60.  wntperta  Scndd. — Texas. 

61.  luteola  Scndd.— Texaa. 

62.  frigida  Scudd. — Montana. 

63.  arcta  Scndd. — Colorado. 

64.  teporata  Scudd. — Colorado,  New  Mexico. 

65.  Tomonotvs  tulphureun  Sauas. — United  States,  Vancouver's  Island. 

66.  xanthopterus  T-homae. — Eastern  Unit«d  States. 

67.  carinaiug  Thoinas. — Iowa,  Missoori,  &c. 

■    68.  tenehrimu  Thomas. — Central  United  States. 

09.  nmm&rmannii  Sauas.— Florida. 

70.  StavronotuK  elliottii  Thomas. — Colorado,  Wyoming,  Montana. 

71.  Tropidolophua  formotus  ThoToaa. — Colorado,  Wyoming. 

72.  Spharagemon  tequale  Scudd. — North  America  east  of  Bocky  Monnt- 

ains. 

73.  .    boUi  Scudd.— Texas. 

74.  balteatum  Scudd. — Eastern  United  States. 
78,                          wyominganvm  Scudd. — Wyoming. 

76,  collare  Bcudd. — Central  United  States. 

77,  erittatum  Scndd. — Texas. 

78.  Eneoptolopkua  iordidua  Scndd. — United  States — eastward. 

79.  ooatalis  Scudd^— Texas. 
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80,  Encoptolophva  parvus  Scudd, — Texas. 

81.  Circotettix  carlingianus  Thomas. — Sevada,  Montaua,  and  British 

Aintsrica. 
83.  maottlatus  Scudd. — California. 

83.  undi/latua  ThomaB. — Colorado, 

84.  Trimerofy'opM  iati/asciata  Scudd. — ^WashiDgton  Territory. 

85.  fontana  TtioiuaH. — Utah. 

86.  similia  Scudd. — Washington  Territory. 

87.  caruleipes  Scudd. — Oregon. 

88.  vinculata  Scudd. — Washington  Territory. 

89.  verrvcKlata  Scodd. — llliuois,  Xebraaka,  Montana,  and 

Daltota. 

90.  $uffu$a  Scudd. — California,  Utah. 

91.  citrina  Scudd. — Colorado. 
93.  obsctira  Scudd. — New  Mexico. 

93.  paffttdo/asciata  Scndd. — California. 

94.  Juliana  Scudd. — California. 

95.  picta  Scudd. — Florida,  Georgia, 

90.  DisBosteria  Carolina  Scudd. — United  States,  <!aaada. 
.    97.  longipennis  Scudd. — Kansas,  New  Mexico. 

98.  nebra^censis  Br uner,— Nebraska. 

99.  Hippiscvg  corallipcs  Scudd.— Utah,  Nebraska,  Dakota,  &e. 

100.  lineatug  Scudd. — Idaho,  Colorado. 

101.  neglectus  Thomas. — Colorado,  New  Mexico,  Wyoming. 

102.  kaldemaimii  Scudd.~-Colora<)o. 

103.  putnavii  Thomas. — Utah  or  New  Mexico. 

104.  discoideut  St  &!.— Florida. 

105.  Camnvla  airox  Scudd. — California,  Uregon,  Nevada,  British  Ame^ 

ica,  &c. 
106.'  pelludda  Scudd. — Maine,  Massachnsetts,  &c. 

107.  Aulocara  decern  Scudd. — Utah. 

108.  o(Erttleipea  Scudd. — Colorado. 

109.  Ptinidia  wraUula  Scudd. — Washington  Territory. 

110.  eticerata  Harris. — Florida. 

111.  auUnfrons  Scudd. — California, 

112.  (Edocara  atrangulatum  Scudd. — Colorado. 

113.  Stirapleura  decuaaata  Scudd. — Colorado,  Montana. 

114.  Pklyboatroma pamum  Scudd. — New  Mexico. 

115.  pictum  Scudd. — Nebraska. 

110.  ffadrotetUx  trifaaeiatua  Scudd. — Colorado,  Wyoming,  Dakota,  Mon- 
tana, Nebraska,  &c. 

117.  Trackprachya  a»pera  Scudd. — "Sev  Mexico. 

118.  coronata  Scudd. — New  Mexico. 

119.  Derotmema  cupidineum  Scndd. — New  Mexico. 

120.  Aeonia  inteffra  Scudd. — California, 

121.  (Edipoda  venuata  St&l. — California. 

122.  narmorata  Uhler. — Massachusetts. 
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133.  CEdipoda  haydenii  Tliomafi. — Colorado,  Wyoniing. 

121.  /eiiestralis  Uhler. — Florida,  North  America. 

126.  gracilis  Tliomas. — Colorado,  Wyoiiiiug, 

126.  kiowa  Tliomaa. — Coloi'ado,  Nebraska,  Dakota,  &c. 

127.  dncta  Tliomaa. — Colorado.  "Wyoaiiug,  Illitiois,  &C. 

128.  plattei  TLomas. — Colorado,  ^Vjomiiig,  Nebrasiia,  &c. 

129.  maritima  Ubler. — Massacliusette,  Connecticut. 

130.  kofftRannii  Thomas. — New  Mexico  aud  Arizona. 

131.  montona  Thouiaa. — Montaoa,  Idaho,  &c. 

132.  paradoTa  Tbomas. — Utah,  Idalio, 

133.  rvgosa  Scadd. — United  States,  Vancouver's  Island. 

134.  pkcenicoptera  Germ, — United  States. 

135.  parriceps  Walker, — California,  &e. 

136.  Chloealti*  viridis   Scudd. — I>Jorida,    Nebraska,    Conuecticat,   Illi- 

notH,  &c. 

137.  hrunn^&ua  Scadd. — Texas. 

138.  AmUytropidia  aubkyalina  Scudd. — Texas. 

139.  Dociostaurus  ornatv^  Scudd. — New  Mexico. 

140.  Lepnus  ingens  ^udd. — California. 

141.  Scyllina  delicatula  Scudd, — Colorado. 

142.  Boiipedon  mtbilum  Thooiai^. — Nebraska. 

143.  ftavofaaoiatum  Tliomas. — Nebraska,  Colorado,  Wyoniing, 

Montana,  &c. 

144.  Phrynotetiix  vemiculiitus  (Uhler  MSS). — Pecos  Bivcr,  Texaa. 

145.  Platypkyma  viontanum  Thomas. — Montana. 
140.  Chromacris  colorata  Walk. — South  Carolina. 

147.  Tropidacris  dux  Scudd. — Texas, 

148.  Braehystola  magna  Scudd. — Colorado,  Kansas,  Wyoming,  and  Ne- 

braska. 

149.  virescent  Scudd. — Texas,  New  Mexico. 
IdO.  EremoMa  magna  Thoa. — Arizona. 

151.  Acridiumfrontale  Tliomas. — Kansas. 

152.  unilinealum  Walker. — Indiana. 

153.  '   rubiginogvm  Harris. — Eastern  United  States. 

154.  alutaceum  Harris. — Eastern  United  States. 

156.  emarginatum  Uiiler. — Colorado.  Nebraska,  and  Dakota. 

156.  aiaericanum  Scudd. — Eastern  and  Middle  United  States. 

157.  an^iguHm  Thomas. — Illinois,  Kansas,  and  Tennessee. 

168.  obacurum  Burm. — Southern  States. 

169.  $hoikone  Thomas. — Arirxma,  Nevada,  Utah. 

160.  vagum  Scudd. — California. 

161.  appmdieulatum  Uhler. — Florida. 

162.  Dietyophorui  reticulatus  Thunb. — Florida, 

163.  maroi  Burm. — Florida. 

164.  Pezotettiw  olivaeeus  Scudd. — Texas. 

165.  acutipaini$  Scndd. — ^Texas. 
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166.  Pezotettia  rariegatvs  Scndd. — Colorado,  Kew  Mexico,  &o. 

167.  liumicollia  Sciidd. — T^xas. 
.168.  nudwt  Sciidd.— Texan. 

169.  lahinm  Sctuld. — Kansas,  Colorado. 

170.  Uxamm  Scudd.— Toxae. 

171.  discolor  Sciidd. — Texas. 

172.  Jlahel\atu»  Scudd.— Texas. 

173.  pupa/ormis  Scudd. — Texas. 

174.  aridtis  Scudd. — Arizona. 

175.  rnipiratu  Scudd. — Colorado. 

176.  rotundipennU  Scudd. — Florida. 

177.  ptier  Scudd. — Florida. 

176.  dodgei  Tlionms. — Utah,  Mootana,  Oolorado. 

179.  tellustris  Scudd. — New  Mexico. 

180.  tnarshallii  Tlios. — New  Mexico,  Colorado. 

181.  Btupefactug  Scndd. — New  Mexico. 

182.  plagosua  Scndd. — New  Mexico. 
1113.  marginatiig  Scndd. — Califoroia.      . 

184.  rtVftr  Scadd. — New  Mexico. 

185,  jucuTidvs  Scudd. — California. 
180.  mi'j^ma  Scudd.— Arizona. 

187.  gracilis  Bruiier. — Nebraska,  Dakota. 

188.  glacialig  Scndd. — New  Hampshire,  Britisii  America. 

189.  mancus  Smith. — Maine. 

190.  borcHi  Stftl.— California,  OreRon. 

191.  aitnmermannii  Sauss. — Carolina. 

192.  longimmia  Siiusb. — Carolina. 

193.  nebraacensi*  Thomas. — Nebraska. 

194.  vnicolor  Thomas. — Illinois. 

195.  edax  Sause. — Carolina. 

19G.  scudderi  [Tiller.— Maryland,  nituois. 

197.  horeaVtH  Scndder. — Minix'sota. 

108.  septentrionaliK  Sanaa  — Labrador. 

199.  pacific^  Scudd.— Weetern  United  States,  CslKomla. 

200.  occidentalia  Bniner, — Nebraska. 

^1,  aU>ut  G.  M.  Dodge. — Nebraska,  Minnesota. 

202.  juniua  G.  M.  Dotlge. — Sebra*ka. 

203.  autumnalia  G.  M.  Dodge.— Nebraska,  Dakota. 

204.  pivtus  Thomas. — Nebraska,  Kansas,  Colorado,  &C. 

205.  Bradyonotea  opimua  Scndd. — California. 

206.  obeaua  Thomas. — Montana. 

207.  ffeaperotettixviridia&cu^il.—Utnh,  Colorado,  Nebraska,  Minnesota, 

Kansas,  &c. 
20S.  Caioptenua  extremua  W:ilker. — British  America. 

209.  arcticua  Walker. — British  America. 

210.  borealia  Fieb. — British  America. 
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211.  Caloptenua  bilituratug  Walker. — Pacific  Coast,  Montana. 

212.  punetulatua  Uhler. — Maine,  Massaehnsetts. 

213.  minor  Scadcl. — Missisaippi  Valley. 

214.  graeiUpet  Scadd. — (t) 

215.  deletor  Scudd.— -Texas. 

216.  robustus  Scadd. — Tuxaa. 

217.  turrtbullU  Thomas. — Pacific  coast. 

218.  Jloridaniu  Thomas. — Florida. 

219.  angustipeHnii  O.  M.  Dodge. — Nebraskft. 

220.  plumbum  G.  M.  Dodge. — Nebraoka. 

221.  differentiaHs  Thomas. — Ifebraska,  Iowa,  Illinois,  Mis- 

souri, &c 

222.  '    grigeua  Thomas. — Ohio,  Nebraska. 

223.  icriptua  Walker. — PaciBo  coast. 

224.  oceidentalis  Thomas. — Montana,  Colorado,  &o. 

225.  yarrowii  Thomas. — Arizona  or  Kevada. 

226.  reffalU  G.  M,  Dodge. — Nebraska,  Colorado,  Wyoming. 

227.  helluo  Scudd.— Texas. 
22S.  ponderosvs  Sciidd. — Texas. 

229.  JlavoUneatus  Thomas. — Florida. 

230.  Jceeleri  Thomas.— Florida. 

231.  voiueria  G.  M.  Dodge. — Nebraska. 

232.  clypeatvs  iSeudd. — Georgia. 

'233.  [ilelanoplus)  femur-rvbrum  Deg, — United  States,  British  America. 

234.  coUinus  Sendd. — Vermont. 

235.  femoratus   Sciidd. — Washington      Territory,     Maine, 

South  Carolina,  British  Colombia,  &c. 

236.  atlanig  Eiley. — Northern  United  States  and  British 

America. 

237.  recttis  Scudd. — Maine. 

233.  Ivridtts  G.  M.  Dodge. — Nebraska,  Dakota,  &c. 
230.                        coUaris  Scudd. — California. 

240.  devastator  Scndd. — Montana. 

241.  cinerens  Scudd. — California,  Nevada,  Wasliiogton Ter- 

ritory, &(!. 

242.  spretus  Uhler. — Western  United   States   and  British 

America. 

243.  paekardii   Scudd. — Waahiugton  Territory,   Colorado, 

Utah,  Nebraska,  Texas. 

244.  kennicottii  Scudd. — British  America  and  Alaska. 

245.  bivittatus  Scudd — Eastern  aud  Central  United  States, 

British  America. 

346.  tenebrtmu  £cudd. — North  Carolina. 

247J  amoiue  Scudd. — Arizona. 

248.  ^antilia  Scudd. — Colorado,  Wyoming,  British  Amer- 

ica, &c 


oyGoOi^lc 


LIST  OF  KNOWN  SPECIES  OP  LOCUSTS  IN  NOBTH  AUBBIOA.     61 

219.  (MeUmoplui)  varioloaiu  Scndd. — Kansas,  Colorado. 
260.  JlabelU/er  Scadd.— Colorado. 

251.  fadua  Seudd. — Colorado. 

252.  eurtut  Seadd. — Ootorado,  - 

253.  interior  Scudd. — ^Arizona,  Utah,  &o. 
291.  boicMchii  Scodd, — Colorado. 

269.  Jlavidut  Scndd. — Colorado,  iNebraaka. 
366.  nigrescens  Scudd. — Georgia. 

257.  Faroxya  atlantica  Scudd. — Atlantic  coast.  So. 

258.  recta  Seudd. — Georgia,  Florida. 

250.  Tet^x  omattis  Harris. — Biitiah  America,  ISew  Mexico. 

2(iW.  '       arenosus  Burm. — South  Carolina,  Florida. 

2G1.  euenllatu8  Burm. — Massachnsetts,  Miseonri,  &c. 

262.  femoratux  Scndd. — Maryland. 

2G3.  triangularit  Scndd.— Massachusetts,  Maine,  "Sew   Hamp- 

sbire,  &c.  ■ 

2C4.  rugosiu  Scudd. — Florida. 

265.  oxycephalua  Burm. — Soqth  Carolina. 

266.  harritii  Packard. — Maine. 

267.  granulatut  Scndd. — Eastern  North  America. 

2CS,  Tettigidea  luteralta  Scudd. — Florida,  Eastern  United  States. 
2(i9.  polymorpha  Scudd. — Eaatem  United  States. 

270.  obeaa  Scudd. — Georgia. 

271.  proraa  Scudd. — Georgia. 

272.  Batrachidea  cristata  Scudd. — Florida,  Masaachasetts. 

273.  carinata  Scndd. — MasBRchuaetts. 

This  list  I  do  not  conaider  perfect  in  any  resi>ect,  nor  do  I  claim  any 
merits  for  it ;  on  the  contrary  it  possesses  many  faults,  both  in  the  order 
in  which  the  aames  occur  and  in  tbe  names  tliemselves.  However  this 
may  be,  it  will  answer  tbe  purpose  for  which  it  is  designed,  viz.,  to 
show  tbe  great  numbers  of  this  family  of  insects  that  inhabit  our  conn, 
try.  Bnt  few  of  these  species  are  known  to  the  general  class  even  of 
entomologists,  and  fewer  to  those  who  take  no  interest  in  the  insect 
life  about  them.  By  a  careful  stndy  of  these  insects  throughout  the 
various  portions  of  the  nnexplored  regions  of  the  West  and  Northwest, 
I  am  quite  confident  that  many  others  will  be  added  to  thisalready  large 
.  list.  The  habits  and  natural  history,  too,  of  most  of  these  locusts,  are 
bat  comparatively  little  nnderstood,  and  there  yet  remains  maoh  to  be 
learned. 

THE  WBBTEBN  CBIOKBT.* 

{Aju^trtta  aimplex.) 

In  various  portions  of  the  far  West  are  to  be  found  different  species 
of  large,  vioglees  and  dark-oolored  insects  whiiib  distantly  resemble 

U  cricket  In  the  Second  Sapoit  of  ths  n,  S.  BslbmolDglcd  Coaunla- 
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tree  crickets.  These  insects  belong  to  tbat  large  and  variable  groap  or 
fomily  of  Ortboplera  the  Locustidce,  or  katydids  and  allies,  but  are 
|:DOwn  as  Western  Crickets.  Of  the  geuus  Anabrus  there  are  at  least  a 
half  of  a  dozen  species.  Que  of  tbem,  liotrever,  has  gained  Ibr  itself  a 
name  tbat  cannot  soon  be  forgotten  by  the  early  settlers  of  Utah  and 
adjoining  territories.  At  times  tbis  insect  became  so  numerous  that  in 
its  marches  great  depredation  was  done  to  crops,  and  the  early  settlers 
were  entirely  despoiled  of  their  agricultural  prodnets.  Wheat,  oats, 
and  barley,  as  well  as  most  garden  products,  were  attacked  with  the 
utmost  avidity,  and  when  once  in  a  field  or  garden  this  iusect  would 
not  leave  without  having  first  eaten  everything — the  weeds  even  being 
included  among  the  rest,  and  in  many  cases  devoured  close  to  the 
ground. 

Tbis  insect  is  known  popularly  as  the  Cricket,  the  Western  Cricket, 
Buffalo  Cricket,  &c.,  and  scientifically  as  Anabrus  simplex.  Its  distribu- 
'  tion  appears  to  be  coincident  with  that  of  C.  spretus  west  of  tbe  niaiu 
divide  of  the  Bocky  Mountains,  but  it  is  confined  to  the  more  elevated 
sage  wastes  aud  mountain  valleys,  as  well  as  the  open  slopes  high  up 
tbe  mountain  sides.  In  fkct,  as  a  rule,  it  keeps  up  among  the  mount- 
ains, and  only  occasiousUy  comes  down  into  tbe  valleys  on  marauding 
expeditions. 

Tbe  cricket,  like  the  locust,  was  not  known  until  emigrants  and  gold- 
seekers  began  to  cross  tbe  continent,  and  iheu  only  was  it  beard  of  as 
having  been  seen  in  the  vicinity  of  Great  Salt  Lake  and  along  the  old 
Military  Road.  Since  the  locust  question  came  up,  however,  its  known 
range  has  greatly  increased,  and  now  we  are  aware  of  its  existence  as  ifar 
north  and  west  as  Fend  d'Oreille  Lake  and  tbe  eastern  half  of  Washing- 
ton Territory.  Oregon  too,  occasionally,  ia  reported  as  havjng  its  share 
of  vast  herds  of  crickets,  while  Nevada  is  occasionally  visited  by  tbem. 
In  Utah  they  occasionally  appear  as  far  south  as  Mount  Nebo.  They 
travel  in  droves  or  herds,  which  come  marching  along  over  tbe  coontiy 
like  an  army  intent  upon  razing  to  the  ground  everything  that  lies  in 
iU  line  of  march.  These  armies  vary  greatly  in  size  aud  in  their  tac- 
tics while  on  the  move.  As  ^  ^^  ^^.v  collect  into  lines  varying  from 
a  few  to  hundreds  of  yards  in  width,  aud  from  a  few  hundred  feet  to  a 
mUe  or  more  iu  length.  When  tbey  are  ready  to  move,  a  few  of  them 
start  ofif  in  the  direction  in  which  tbey  intend  to  go,  and  are  followed 
by  others,  aud  these  again  by  still  others — all  taking  the  same  route, 
and  thereby  exhibiting  the  leading  character  in  the  moving  or  migrat- 
ing of  wingless  insects.  Ants  and  termites  also  possess  tbis  peculiar 
habit,  as  do  several  species  of  crustaceans  that  at  times  are  iu  tbe  babit 
of  ohangiog  tlieir  abodes  or  of  traveling  in  search  of  food. 

The  natural  history  and  habits  of  tbis  cricket  are  but  little  known  as 
yet,  since  their  usual  haunts  and  breeding  grounds  lie  for  up  in  the 
mountains  and  out  among  the  sage  wastes  of  the  foot  hills.  Here  it  is 
that  they  generally  pass  their  lives  and  propagate  their  kind  yearafier 
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year,  devoaring  the  wild  grasses  and  herbs.  At  tinie«,  through  some 
ooDataral  iDcrease  or  the  scarcity  of  food  in  these  localities,  or,  perhaps, 
from  the  perfecting  of  some  latent  desire  to  roam,  they  make  the  ap. 
pearance  for  a  short  time,  and  then  are  off  agfuu  for  the  nplands,  to 
remain  a  mystery  for  another  iodeflnite  number  of  years.  I  was  really 
Bnrpriaed  at  the  ignorance  displayed  by  many  of  the  inhabitants  of  the 
Western  Territories,  many  of  vhom  were  of  the  opinion  that  they  are  of 
the  nature  of  the  cicadas  and  other  periodical  species.  As  wide  as  the 
distribntion  of  this  insect  is,  the  locality,  however,  where  they  are  the 
fflost  nnmerona  is  the  lava  region  along  the  valley  of  the  Snake  Biver. 
Here  it  is  that  we  hear  of  them  in  greater  or  leas  nambers  every  year. 

This  year  I  heard  of  crickets  throughout  Idaho,  Montana,  and  east- 
ern Washington  Territory,  and  was  fortunate  enough  to  meet  a  gentle- 
man (Mr.  A.  Bowen,  of  Colfax,  W.  T.)  who  was  able  to  give  me  some 
information  in  reference  to  their  Inreeding  habits  in  the  eastern  portion 
of  Washington  Territory.  The  following  is  the  natnr^  history  of  these 
insects,  as  given  by  him : 

Crickets  are  freqaently  seen  in  )ai^  onmbera  at  different  looalltiea  tbranghoat 
eaetem  WMhingtos  Teriitor;,  uid  at  times  hare  done  conaiderable  danuigB  to 
crops,  vegetables,  and  graHsea.  That  they  ehoold  occbbIoq  gnat  alarm  when  ap- 
pearing in  Boch  vaat  droves  is  quite  nataral ;  but,  in  reality,  tfaey  are  not  sa  danger^ 
OQB  aa  might  be  supposed,  since  they  are  very  easily  checked  In  their  march  tiy 
ditches,  and  can  be  readily  destroyed.  If  a  ditch  two  feet  wide  and  two  and  a  half 
deep  be  dug  acroaa  their  line  of  march  they  will  fall  into  it  and  cannot  get  ont.  By 
putting  in  larger  pita  at  interrab  they  are  donbly  "  oorralled,"  and  soon  begin  de- 
stroying one  another,  as  they  are  great  cannibals.  Boiling  the  ground,  too,  isvf  con- 
siderable aid  toward  diminishing  their  nombera. 

When  once  started  in  a  certain  direction  it  Is  seldom  that  they  torn  aside  for  or- 
dinary oliBtacles,  bnt  keep  straight  ahead  ontil  they  "fetob  np"  in  some  creek, 
ditch,  or  pit,  and  are  lost  by  drowning  or  by  being  devonred  by  their  stronger  neigh- 
bors and  kinsfolk. 

In  speaking  of  this  insect  Mr.  Bowen  said  that  "  the  yonng  were  so 
small  when  first  batched  that  they  could  hardly  be  seen,"  but  in  a  few 
days  they  molt  and  become  perceptibly  larger.  This  *'  shedding  "  is 
repeated  several  times,  until  they  have  finally  attained  full  size,  after 
which  they  become  quite  dark  colored.  When  ready  to  molt  they 
climb  np  a  blade  of  grass,  weed,  or  some  other  object,  to  which  tiiey 
cling  while  going  through  the  process;  after  which  the  skin  of  the 
cricket  llrst  cracks  open  on  the  back  like  a  cicada,  and  the  new  insect 
comes  out  "  fresh  and  green,"  but  soft.  Sometimes  the  shell  is  eaten, 
but  generally  is  left  clinging  where  it  was  abed. 

In  early  spring  when  they  are  just  hatched  the  little  fbllows  are  found 
in  clusters  of  twenty  to  forty — probably  the  offspring  of  a  single  female, 
or  more  likely  of  a  single  batch  of  eggs.  These  yonng  aa  they  increase 
iu  size  spread  from  time  to  time  until  they  form  circniar  droves  with  a 
diameter  of  twenty  or  more  feet,  and  tlnally  the  various  broods  become 
so  intermingled  that  they  are  no  longer  discernible. 

It  has  often  been  a  query  with  the  settlers  of  vuious  portions  of  the 


64       BEPORT  tmiTBD  STATES  ENTOUOLOOICAIj  C0HHIS6I0N. 

"oricfcet  area"  of  the  West,  vhence  do  the  i^reat  nnmbers  of  this  in- 
sect come  after  a  series  of  years  in  which  csomparatively  fev  or  none  have 
been  noticed,  and  some  even  assert  that  they  only  mature  after  a  period 
of  seven  years  or  at  other  definite  intervals.  Mr.  Bowen's  idea,  how- 
ever, is  that  they  are  annaal  in  their  generation,  and  are  noticed  only 
after  a  winter  favorable  to  the  preservation  of  their  eggs,  which  are 
mostly  destroyed  in  other  years.  He  thinks  that  small  droves  are  an- 
nually bred  at  isolated  localities,  and  spread  over  a  large  area  to  de- 
posit their  eggs.  In  these  views  I  coincide,  althoagh  I  must  confess 
that  I  have  had  no  personal  experience  with  this  insect. 

A  year  when  crickets  were  bad  in  Pleasant  Valley,  eastern  Washing- 
ton Territoi7,  as  well  as  in  many  other  localities  in  this  Territory,  was. 
that  of  1873.  At  that  time,  however,  but  little  farming  was  carried  on 
in  this  district,  and  hence  the  damage  occasioned  by  them  was  light. 
Again,  in  1877,  some  were  seen  in  the  neighborhood  of  Colfax,  bat  these 
did  not  appear  to  come  in  contact  with  many  fields  of  grain  or  gardens 
in  their  marches.  Since,  and  prior  to  this,  small  droves  have  been  re- 
ported as  having  been  seen  in  various  portions  of  this  and  at^oining 
portions  of  Oregon  and  Idaho. 

I  coald  supplement  this  list  with  many  more  accounts  of  the  appear- 
ance of  this  insect,  bat  they  are  all  of  a  similar  character,  and  beuce  of 
no  particular  interest  here. 

But  few  parasites  are  known  to  affect  this  cricket.  Further  investi- 
gations may  greatly  enlarge  the  list,  however.  In  the  summer  of  1878 
large  nambers  of  this  insect  were  seen  along  the  Portneaf  River.  A 
few  of  these  were  attacked  by  red  mites  much  like  those  infesting  the 
migratory  and  other  locusts.  These  were  clinging  to  them  at  various 
points,  but  chiefly  about  the  thorax  and  rudimentary  wings.  I  do  not 
know,  bat  snppose  they  are  the  young  of  some  egg-eating  mite — ^per- 
haps one  that  attacks  the  eggs  of  this  and  other  crickets.  I  have  also 
been  told  that  various  ground-beetles  and  sand-wasps  destroy  some  of 
their  young.  Hair-worms  (Gordiua),  too,  are  fi^uently  found  wound 
about  their  intestines.  Besides  these  insect  enemies  there  are  nameroas 
species  of  birds  that  devour  great  nnmbers  of  them.  Fishes,  too,  cap-  . 
tare  large  nambers  as  they  cross  streams. 

This  is  all  that  I  will  mention  at  present  in  connection  with  this  in- 
sect, but  hope  some  time  in  the  future  to  be  able  to  give  it«  tall  history. 
Bespectfiilly  yours, 

LAWEENOB  BBUNBR. 

Prof.  0.  v.  EiLET, 

United  States  Entomologist, 

WaskingUm,  D.  0, 
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DATA  OBTAINED  FROM  SOLAR  PHYSIOS  ATTO  EARTH- 
QUAKE COMMOTIONS  APPLIED  TO  ELUCIDATE  LOCUST 
MULTIPLICATION  AND  MIGRATION.* 

This  noble  lantern  of  the  vorld,  ttie  all-vivifying,  pnlsating  heart  of 
the  aniverse,  in  the  opinion  of  Baron  vou  Humboldt,  was  the  piiuiary 
source  of  light  and  of  radiating  heat,  and  the  generator  of  numerous 
terrestrial  electro-magnetic  processes,  as  indeed  of  the  greater  part  of 
the  organic  activity  upon  our  planet.  It  is  the  snn-power  that  gives 
rise  to  alterations  on  the  surface  of  the  earth,  and  that  conjoins  with 
lunar  attraction  in  producing  the  mountingof  the  spring- tide.  It  is  the 
solar  rays  that  move  the  atmospheric  and  oceanic  currents ;  that  evoke 
the  colored  coruscations  of  the  polar  light;  thunder  and  lightning,  hur- 
ricanes and  waterspouts,  speak  of  their  action;  and  it  is  uo  less  the 
solar  rays  that  evoke  the  all-silent  foi-ces  of  chemic^  attraction  and 
that  variously  determine  organic  life  in  the  endosmose  of  cell-walls  and 
in  the  tissue  of  muscular  and  nervoas  fibers  (Cosmos,  Trans,  by  Ott6 
and  Paul,  p.  359).  This  portion  of  solar  physics  is  now  so  generally  un- 
derstood that  it  becomes  unnecessary  to  adduce  the  opinions  of  other 
learned  authors,  or  to  refer  to  an  endless  and  mundane  bibliography; 
although  it  may  not  be  out  of  place  to  remark,  that  the  conception  of 
the  sun  being  a  great  electro-magnetic  globe  would  seem  to  possess  uo 
small  claim  to  be  considered  the  predominant  one ;  and  many  doubtless 
are  of  opinion  that  the  stellar  forces  of  rotation,  revolution,  oscillation 
(nutation  and  obliquity  of  the  ecliptic),  gravitation,  and  chemical  affinity, 
»honU1  be  considered  as  phenomena  induced  by  its  action.  (I  notice  an 
observation  on  this  snbject.la  the  Journal  of  Science  for  March,  1882, 
p.  122.) 

Bo  this  inference  as  it  may,  certain  is  it  that  the  scientific  mind  since 
the  days  of  Humboldt  has  become  grtidually  reawakened  to  the  circum- 
stance that  a  large  class  of  terrestrial  phenomena  on  which  mankind 
depends  for  the  future  development  of  its  resources  are  not  only  ruled 
by  the  earth's  diurnal  revolution  and  annual  circuit  round  the  sun,  but 
are  likewise  immediately  controlled  by  a  recurring  vatiation  in  the 
potent  energy  of  the  central  luminary  of  our  system  itself.     Terrestrial 

•PrepmrAd  Mid  rammnDlCBted  to  tb«  Commlialon  b;  Mr.  A.  H.  Swlnloo.  of  Binfleld  Uan'p.  Guild, 
ford,  Sumy,  England,  who  hM  glTsn  much  Btlentlon  Id  tniect  perloillcit;  uid  to  whom  ire  bomb;  ten 
dor  oar  ftckDow1«dj[emsata  wlthoat  ondoning  tH  tlia  author'a  t1«vb. 
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magnetiain,  electrical  activity,  periodical  varistioDS  in  temperature, 
periodicity  of  wind  distnrbance,  and  aonnal  rain&U  have  especially 
occupied  attention  in  tbis  respect;  and  their  cycles  following  lespon- 
sively  on  the  clianges  in  the  bright  photosphere  smroanding  the  son, 
have  been  observed,  registered,  and  drawn  np  in  tables.  From  these 
indices  we  may  now  glean  that  as  this  bright  atmosphere  of  light  every 
eleven  years  or  so  becomes  ragged  with  spots  and  then  replenishes  its 
shining,'  so  do  cold  and  warm  seasons,  cyclones  and  rainfoll,  disturb- 
ances along  the  electric  wire,  compass  oscillations,  auroral  displays, 
and  other  sun  symptoms  in  our  sky  and  soil,  follow  each  other  in  due 
sequence.  Medical  scienoe,  too,  has  not  been  oblivious  of  these  snn 
periods,  and  not  a  few  attempts  have  been  made  to  correlate  them  with 
seasons  of  famine,  plague,  cholera,  and  other  epidemic  visitations.  (A 
pestileuti^  cycle,  according  to  Dr.  John  Parkin,  extended  from  1600 
until  about  1700,  and  another  began  with  the  nineteenth  oentmy. 
Journal  of  Science,  August,  1881.) 

In  the  cloud-driven  and  inconstant  climate  of  northern  Europe  the 
procession  of  the  seasons  daily  chronicled  in  the  horizontal  swing  and 
vertical  dip  of  the  compass  needle,  would  appear  irom  all  accounts  to 
be  both  complex  and  difficult  to  unravel ;  and  the  same  remark,  I  think, 
applies  to  the  tracts  of  northern  America.  Indeed,  it  would  appear 
hitherto  as  though  the  electrical  storms  aitd  increasing  frequency  in  tiie 
display  of  anroral  lights,  the  wind  commotions,  and  perhaps  rainfall 
coming  on  about  the  maximum  period  of  sun-spots,  and  the  heat  waves 
characterizing  the  minimum  period  are  to  be  considered  as  the  most 
obvious  and  best  established  features  in  our  solar  drama.  Electrical 
storms  were  felt  along  the  English  telegraphic  wires  in  the  years  1S48 
and  1859,  and  again,  last  August  (1881),  we  hear  of  the  compass  needle 
being  affected  (English  Mechanic,  of  Friday, December  9, 1881).  During 

'BirJnhn  F.  W.  nertelufi  dtnriptim  ttf  Ounmipatt. 
Wbao  Ttamd  vttb  powcrfol  telescop«,  proridsd  with  oAoni  gluKa  U>  take  oB  tbe  heat.  -wMch 
voold  olharwiie  Injure  tlia  eywlght,  ibe  auk  U  obierrBd  lo  bt.rt  freqnciitty  Urge  ud  parfBCtL;  blaek 
tpatm  upon  It.  sarrooDded  with  w.  kind  of  border,  lee*  oompleMl;  dirk.  Theta  spot*  are,  bowevcr,  not 
peniuiDant.  WbBD -Hatchad  ftnm  day  to  day,  areveo  from  ham  Ishoor,  thay  appear  to  aslarga  or  ooa- 
tract,  to  ohani^  their  fanng,  and  at  leiiKtl>  tadlaippear  altogathar,  or  to  break  oot  anew  In  parte  of  the 
nuA>«e  where  none  were  brrore.  Id  goch  oaeea  the  ocntral  daik  spot  aluaya  contnuila  ioto  a  point, 
and  TaolBhee  befOre  tbe  hordpr.  Ocraeionally  thoy  break  up  or  dlrlde  Into  two  more,  and  In  thoH 
ofbT  BTery  evldenea  af  that  Bilreme  mublUty  whlcb  halonn*  only  to  the  flold  atate,  and  of  that  aicea- 
alrely  Tloletjt  agitation  which  b«fids  only  compatible  with  the  almoapherlo  or  gaeeoua  atate  of  mat- 
ter. Their  alie  baa  bees  coiuputnl  at  from  483  to  4Ei,0a0  mile*  Uneai-  diameter,  and  lome  are  aald  to 
iMMh  a  greater  gitent.  That  |iart  of  the  ann'a  dlak  not  ocoupled  by  ipota  li  far  from  unUbrmljr 
bright  Its  gnmnd  la  finely  mottled  with  an  appeannca  of  mlnnte.  dark  epota  or  porea,  whieh,  when 
attenllTely  watohed,  an  foond  to  be  Id  a  constant  state  of  change.  Thsre  la  nothiog  which  repr«- 
senta  so  fklthfnlly  this  appearaDce  as  the  aiaw  tubtldence  of  some  SooculeDt  oheDilcal  preoipltatea  In 
■  tranapareDt  fluid,  wbeo  Hewed  perpendloolarly  fMm  abovb  Lastly,  In  the  neighborhood  of  great 
ipota.  or  eit«iwlT»  gnnpe  at  them,  laTge  spacea  of  theanrfuw  aiaofteD  observed  to  be  eoTrred  with 
strongly  marked  carred  or  braoohlDg  atreaka  more  lamlDoaa  Hum  the  reat,  and  amootf  thtae,  if  Dot 
■Ireadf  eilaUng,  apots  freqneatly  break  out.  Only  ODB  doUod  smong  the  maoy  that  have  been 
kroaohsd  has  gained  acceptance  in  regard  to  iIip  apota.  namely,  that  Ibey  are  the  dark,  solid  body  of 
the  sun  Itaelf,  laid  bare  to  onr  view  by  those  IninietiaefluctuationBlD  the  liiminnuirrttlant  of  its  stmo. 
sphele  to  which  It  nppran  to  be  gnitject.  Tha  rrglon  of  the  spots  la  conflned  within  about  SOo  of  the 
sou's  equstor,  and  ftvm  their  motion  on  the  snr&ce.  oarefnlly  meisur«d  with  mlcnmetera.  Is  aeoer- 
tnlnod  the  position  of  Ibe  Mtnator  and  period  of  the  ann'a  nitatiOB.  &o.— (A  Treatlsa  m  Astronomy,  by 
S.T  John  F.  W.  Hemhel.  pp.  Wl-Ul.i 
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the  yefir  1870,  another  epoch  of  maximum  snn-spotB,  no  each  distnrb- 
aaoes,  if  prevalent  oa  the  continfiiit,  intruded  themselves  into  notice  in 
this  country;  bnt  on  the  nights  of  the  24th  and  2dth  of  October  a  very 
fine  display  of  orimson  flashes  broke  over  the  roofs  and  spires  of  Lon- 
don, showing  that  the  earth  condenser,  according  to  M.  De  la  Rive's 
theoi'^',  tlifu  shot  its  discharge  cnrrente  into  the  higher  atmosphere. 
Other  luiruras  were  observed  on  the  6th  of  April,  1870,  and  ou  the  Ifith 
of  Api-il  and  13th  of  May,  1869,  the  former  being  noticed  in  America. 
(Tliete  i.-*  a  good  chart  showing  the  agreement  of  the  Magnetic  Diurnal 
Baiijre  and  San-S|)ot  Cnrves  between  the  years  1841  and  1877,  by  Mr. 
Ellis,  in  the  Philosophical  Transactions  for  1880.) 

Tiiruing  from  electricity  to  met«oroIogy,  a  subject  more  immediately 
affecting;  the  present  inqniry,  we  find  that  Prof.  Piazzi  Smyth,  the  As- 
tronomer Boyal  for  Scotland,  as  the  resalt  of  observations  made  fVom 
1837  to  1869,  with  thermotneters  sunk  in  the  rock  at  the  Boyal  Observ- 
atory, Eklinbnrgh,  came  to  the  conclusion  that  a  sreat  heat  wave  occurs 
every  eleven  years  and  a  fraction,  its  maximnm  slightly  lagging  behind 
the  minimum  of  the  son-spot  cycle.  Previously  Professor  Balfour  Stew- 
art had  foond  that  the  winter  temperature-range  at  Kew  apparently  de- 
pends on  the  suu-s)>ot  period,  being  greatest  at  times  of  maximum  sun- 
spots,  and  least  at  times  of  miuimam  sun-spots.  At  the  epoch  of  niaxt- 
mom  sun-spots  wind  disturbances  are  most  ftequent^  as  is  shown  in  a 
wreck  chart  by  Messrs.  Jeula  and  Hunter,  and  coupling  this  observa- 
tion with  the  previous,  I  think  it  may  be  fairly  argued  that  we  about 
this  time  (and  at  the  minimum  epoch  T]  have  our  open  winters.  Acconl- 
ing  to  the  obser\-ationa  of  Schwabe  and  some  recent  mean  temperature 
statistics  from  the  Times  newspaper  I  have  by  me,  this  is  a  wet  as  well 
as  a  windy  conjuncture,  and  according  to  Herr  Onstav  Wux  it  is  tbe 
time  when  tfaere  is  most  water  in  tbe  Buropean  rivers.  (The  river  inun- 
dations, due  often  to  local  causes,  do  not,  nevertheless,  follow  this  law ; 
take  for  exam))1e  those  of  the  Garonne  tbat  have  oocuned  in  1425, 1537, 
1599, 1727, 1772, 1790, 1S27, 1835,  and  t875.)  Still,  with  all  this  instru- 
mental work  indicated  or  accomplished,  there  remiun  over  and  above,  in 
tbe  experience  past  and  present,  many  strongly  marked  features  in  the 
climate  of  Eoroi>o  that  might  repay  the  trouble  of  erudite  tabulation  ou 
the  one  hand  and  of  scientitlc  investigation  on  the  other.  Thus  while 
some  winters  have  been  intensely  cold  (those  of  401,  554,800,  821, 1116, 
1213, 1234,  1432,  1433,  1434,  1579,  1683,  1708,  1716,  1730,  1753,  1762, 
1766, 1776, 1784, 1795-'6, 1797, 1813,  as  would  seem),  others  have  been 
as  inordinately  warm  (those  of  1183, 1288,  1572, 1621, 1658, 1685, 17a3, 
1760,  1858, 1865, 1868, 1876, 1880,  might  be  examined  in  this  respect), 
and  late  and  early  winters  and  springs  are  quite  as  mnch  a  matter  of 
comment  as  warm  (the  summers  of  763,  1333, 1656, 1661-'66,  1766,  1783, 
1788,  1811,  are  alleged  to  have  been  hot)  and  cold  summers. 

Withiuand  towards  tbe  tropics,  as  has  ever  been  the  opinion,  the  solar 
phantosmatography  presents  its  phases  with  greater  regularity  before 
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the  eye  of  the  observer,  and  in  corroboration  of  this  testimony  Dr.  W. 
KOppen,  who  has  drawn  up  a  table  of  tie  earth's  temperature  in  connec- 
tion with  the  sun-spots  between  the  years  1770  and  1870  (Zeitschriftder 
Ssterreichiscbea  Gesellschnft  fiir  Meteorologie,  August  und  September, 
1873),  informs  ns  that  within  the  tropics  the  maximum  warmth  occurs  a 
Aill  year  before  the  year  of  minimum  sun-spots,  while  in  the  zones  be- 
yond it  falls  two  years  after  the  minimum,  and  that  the  regularity  and 
magnitude  of  the  undulations  of  the  temperature  curveis  most  strongly 
marked  within  the^  tropics  and  decreases  toward  the  poles.  During  this 
heat  which  accompanies  Lbe  minimam  epochs,  droughts  may  be  looked 
for,  and  likewise  famines,  according  to  Mr.  W.  W.  Hunter's  tabulation. 

Last,  not  least,  in  addition  to  these  sun  features  now  detailed,  seismic 
phenomena,  such  as  earthquakes,  volcanic  emanations  and  hot  springs, 
and  entomological  phenomena,  such  as  insect  mnltiplicatioa  and  migra- 
tion, are  proclaimed  by  tbe  voice  of  all  antiquity  to  result  from  exces- 
aive  heats  and  dry  seasons,  and  t^betbefeU  accompaniments  of  famines 
and  pestilence.  Even  now  in  the  picturesque  language  of  the  Arabs  we 
And  such  phraseology  as  the  year  of  the  drought,  the  year  of  the  earth- 
quake, the  year  of  the  locust,  and  the  year  of  the  whirlwind,  showing 
tbat^an  interest  is  still  felt  in  the  dark  numbers  of  astronomy,  and  re- 
vealing the  sources  of  a  science  we  northern  nations  are  far  too  apt  to 
ca^il  at.  But  of  this  anon.  On  the  other  hand,  about  the  maximum 
sun-spot  years  the  cyclones  in  the  Indian  Ocean  and  the  hurricanes  iu 
tbe  West  Indies,  as  bas  been  shown  by  Messrs.  Meldmm  and  Poey,  in- 
crease in  number,  and  at  the  same  time  tbe  annual  rainfall  is  greatest 
in  tbe  East  Indies  and  at  the  Cape  of  Good  Hope.  (Messrs.  Konnan 
Lockyer  and  Hunter  in  the  Nineteenth  Century  for  ITovember,  1877  (p. 
683),  furnish  a  digest  of  the  more  recent  application  of  Solar  Physics  to 
Terrestrial  Phenomena,  entitled  "  San-spots  and  Famines  ".)  Indeed  tbe 
increase  in  wind-disturbances  and  rainfall  would  seem  to  be  the  leading 
feature  of  tbe  maximum  period  of  sun-spots  all  over  the  globe,  a  conse-  - 
queuce  which  some  tacitly  assign  to  the  greater  energy  of  the  sun  at 
this  period.  Should,  however,  this  conception  seem  discordant  with  a 
notion  of  the  heat  waves  at  the  minimum  period  and  the  existence  of 
permanent  defects  in  the  tumin^us  photosphere  of  the  sun  at  the  max- 
imum, tbe  wind  and  rain  would  quite  as  agreeably  with  the  known  laws 
of  nature  be  referred  to  the  irregular  action  and  impotent  state  of  tbe 
son  at  this  conjuncture,  producing  secular  refrigeration,  and  increasing 
in  this  manner  tbe  aerial  currents  and  precipitation  of  aqueous  vapor. 
Certain  is  it  that  Sir  William  Herschel's  conipaiisoo  between  the  prices 
of  com  and  complaints  of  poor  crops  in  Europe,  as  founded  on  the  first 
byimthesis,  could  not  be  borne  out  by  tbe  past  wretched  years.  (Phil. 
Trans.  1801,  pt  ii,  pp.  310-316). 

Having  thus  in  a  general  way  introduced  my  subject  in  its  various 
bearings,  I  will  now  proceed  to  show  how  solar  physics  influence  insect 
multiplication  and  migration  in  general,  and  locust  maltiplication  and 
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• 
migratiOD  in  particular.  But  since  it  ■will  be  necessary,  before  entering 
OIL  a  disqniaition  apon  these  terrestrial  phenomena,  to  have  an  extended 
notion  of  the  solar  phases  that  I  hope  then  to  show  regulate  their  perio- 
dicity, I  will  proceed  to  construct  a  newsun-spot  table  exhibiting  the  solar 
maximaaDdminimaofmaculie  between theyearslSSO  and  1500.  T  awoke 
to  a  realization  of  this  uudcrtsiking  in  the  spring  of  the  year,  when  stroll- 
ing alone  over  the  winter-scorched  grass  that  covers  the  old  earth- 
quake waves  on  the  Surrey  Downs,  hut  I  have  found  since  that  the 
possibility  of  such  an  enterprise  would  be  conceived  by  the  perusal  of  a 
pamphlet  by  Prof  Oarl  Fuchs,  entitled  Die  vuIk»niBchen  Erscheinnng- 
en  dor  £rde,  published  in  1865,  and  also  that  a  few  unknown  epochs 
had  already  been  taken  out  by  the  method  which  then  recommended 
itself  to  me  from  its  accuracy  by  M.  PoiJy  [Coinptes  Rendus,  t.  LXX VII, 
pp.  51-53).  The  following  are  Dr.  Fnchs's  remarks :  "Klage  macht  In 
seiner  Zusammenstellnng  der  Emptiouen  mehrftich  anf  das  Zusammen- 
tieffen  vulkauischer  Aoshriiche  mit  hosmischen  Prozessen  aufmerk- 
saui.  Es  ergibt  sich  niimlicb  ans  der  Zuaammenstellung  der  Minimal- 
und  Mazimaljabre  der  Sonnenflecken  und  der  vulkaaiscben  Eruptionen, 
dass  souuen&eckeDarme  Jabre,  die  siuh  zugleich  dnrch  geringere 
Qroase  der  magnetischer  Yariationen  auszcioben,  zu  den  eruptionsrei- 
cben  Jahren  gehoren  und  umgekehrt.  Das  Jahr  1822  wurde  an  einer 
Iriiheren  Stelle  als  ein  aolches  geuannt,  welches  sich  durch  die  Meuge 
von  Eruptionen  auszeichnet,  die  wahrend  desselben  stattfanden;  das- 
selbe  Jahr  zeichnet  sich  aber  auch  als  Minimaljahr  von  Sounenflecken 
ana  nod  in  gleicher  Wei&e  die  Jabre  1793, 1843, 1865.  Im  Jabre  1769 
betrag  oacfa  B.  Wolf  die  Relativzahl  der  Sonnenflecken  85.7  und  kein 
einziger  vnlkanischer  Ansbruch  ist  in  dtesem  Jahre  bekannt.  Im 
Jahre  1799  betrug  die  Belativzahl  der  ^nnenflecken  99.2,  im  Jahre 
1788  aber  90.6,  und  im  ersteren  Jahre  fanden  4,  im  letzteren  6  Erup- 
tionen statt.  Dagegen  wJrd  die  Belativzahl  der  Sonnenflecken  im 
Jahre  1756  zu  8,8  angegeben  nnd  die  von  1798  zn  2.8,  wghrend  in  dem 
zuerst  genannten  Jabre  12  ond  in  dem  andem  10  Eruptionen  statt- 
fanden.  Im  Jahre  1843  war  die  Belativzahl  der  Sonnenflecken  8.6, 
die  Zahl  der  Emptionen  betrug  32.''  (Die  Yulkanischeit  Erscheinung- 
en  der  Erde,  von  Dr.  C.  W.  C.  Fuchs,  Decent  an  der  Dniversitiit  in  Hei- 
delberg.   Leipzig  und  Heidelberg,  1865.) 

The  following  is  a  r^anmg  of  M.  E.  Klnge's  views:  "U.  B.  Wolf 
(Bern,  itfaturf.  Gesellscha^  1862)  avait  4nonc4,  d'aprfes  nne  cbroniqae 
Zorichoise  pour  les  aun^  de  1000  &  1800,  que  les  aurores  bor^les  et 
les  tremblements  de  terre  s'accumolent  sur  les  ann^es  de  tacbes.  M. 
E.  Kluge  soutient,  an  contraire,  qne  dans  les  ann^es  abondantes  en 
taches  solaires  et  oil  les  variations  magn^tiques  sont  plus  remarqaables, 
les  Eruptions  volcaniques  et  les  tremblements  de  terre  sent  anssi  pins 
rare."  (Ueber  Synchronismus  nnd  Antagonismua  von  vnlkanischen 
Eruptionen,  nnd  die  Beziehungen  deraelben  zn  den  Sonneafleoken  and 
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enlmagDetischen  Viiriatioiien,  von  E.  Kluge.  Leipzig,  1863.  102  pp., 
1  pi.,  8vo.) 

Wlietlier  any  one  has  previously  tukcn  up  the  qaestion  in  its  entirety 
I  cauDot  say.  (Tiie  lunar  distarbance  of  gravity  tbat  excit«d  attention  at 
a  recent  meeting  of  the  British  Association  does  not  influence  the  prima 
/aciecaati.  H.  E.  H.  Darwin,  Rep.,  18S1).  Councillor  Schwabe,  of  Des- 
sau, was,  according  to  Humboldt,  the  first  to  tabulate  numerically  tbe 
solnr  siiob^,  and  his  tables,  published  originally  in  Sctiuma<;her's  Astro- 
iioiniscbe  Hachrichten,  So.  495  (Bd,  XXI,  1844),  p.  236,  and  afterwartls 
more  fully  given  in  the  fourth  volume  of  Cosmos,  show  the  tluctuaCiuus 
of  tbe  solar  photosphere  between  the  years  182(>  and  1850,  from  actaal 
eye  observation.  Schwabe'a  table  has  been  sub-etiuently  enlarged  by 
other  workers,  Professor  Wolf  cairj-ing  it  back  to  1750  and  forward  to 
1860  and  1875,  and  pointing  the  maxiuiam  of  spots  of  1828  in  Schwabe's 
table  as  1829.  The  axiom  I  have  employed  in  carrying  tbe  SQU-spot 
cycles  farther  into  the  past,  will  be  seen  then  to  be  justified  by  a  refer- 
ence to  M.  Poey'a  table  of  earthquakes  and  volcanic  eruptions  in  the 
Brazils,  in  the  Gomptes  Bendas,  already  alladed  to;  it  assumes  that  the 
great  periods  of  earthquake-commotion  and  volcanic  activity  harmoQ- 
ize  with  the  maxima  and  also  with  the  minima  periods  of  solar  si>ot8; 
and  on  this  assumption  I  have  consulted  various  seismic  tables  and 
checked  off  the  periods  of  disturbance  by  the  records  which  in  their 
copiousness  ordefectfnlly  indicate  the  required  discontinuity  recarring 
at  stated  intervals.  But  when  these  periods  were  found  it  further  be- 
came very  evident  to  me  tliat  it  was  necessary  to  adopt  some  method 
of  numerical  precision  in  order  to  eliminate  the  years  of  the  sun-spot 
cycles.  To  this  intent,  therefore,  I  first  drew  np  the  mean  periods  of 
greatest  commotion  in  Enroi>e,  Asia,  and  America,  and  placed  the  max- 
ima and  minima  of  snn'S])ots  given  in  Woirs  table  into  the  breaks, 
where  they  fell  in  order,  I  think  I  may  say,  at  first  sight.  I  then  took 
out  tbe  latter  extreme  year  and  the  mean  year  fur  the  minima  years, 
and  the  former  extreme  year  and  the  mean  year  for  tbe  maxima  years. 
One  or  other  of  the  numbers,  which  themselves  rarely  differed  by  more 
than  a  year,  should  give  me  as  I  found  the  epochs  of  fewest  or  most 
spots  required. 

To  explain  more  fully,  let  as  examine  the  list  of  earthquakes  and 
volcanic  eraptioua  for  any  breaks  in  the  violence  and  extent  of  the  dis- 
turbaoces  and  mark  the  periods  obtained  in  this  manner,  thus  (1839- 
1838).  We  will  then  arrange  these  periods  of  activity  taken  out  from 
many  tables,  thus: 
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,  the  actual  years  here  indicated  being  given  by  Wolf  as  1837, 
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»{ia39-1838)  (1826-1823) 

"(1838-1834)  (1831)  (1830-1829)  (1820-1817) 

"(I839-1837)  (1835-1832)  (1830-1828)  (1826-1822) 

"(1839-1835)  (1833-1831)  (1829-1827)  (1825-1822) 

'•(1839-1835)  (1833-1831)  (1830-1827)  (1826-1819) 

Let  U8  now  mark  the  epochs  of  the  sun-spot  cycle  m  minimum  or  M 
masiuinm,  as  known  from  Wolf's  tables,  to  the  breaks  to  which  they 
appertain,  and  at  the  same  time  find  the  mean  periods  of  commotion, 
thus:  (1839-1836)  M'  (1833-1831)  m'  (1830-1828)  M'  (1825-1820)  m'j 
-1836  „,_1833  5,,_1S28 
"1832'        ~1829' 

m*=}^  1 

1822' 

1833, 1829, 1823.  Here  the  poaition  of  the  years  is  evidently  correctly 
found,  the  maximum  in  each  case  being  the  mean  year  of  commotion 
and  the  minimum  the  latter  extreme,  but,  as  seen  by  the  last  fraction,  an 
irregularity  does  sometimes  occur.  In  calculating  out  the  table,  how- 
ever, the  latter  inconvenience  is  almost  ni^  as  it  will  be  noticed  that  the 
known  maxima  and  minima  in  Wolfs  table  have  certain  corresponding 
intervals  of  years  6-i,  4-6, 6-7,  &c ;  and  also  a  certain  final  digit  as  far 
as  they  go,  the  maxima  ending  in  a  7,  9,  6,  &c.,  and  the  minima  in  3,  3, 
3,  0,  &c 

Having  thus  correctly  taken  ont  the  sun-spot  numbers  in  cycles  from 
the  seismic  breaks  between  the  years  1881  and  1750,  we  may  now  pro- 
ceed with  confidence  to  tread  on  theconfinesof  the  unknown,  and  com- 
plete the  series  of  maximum  and  iniuimum  years  back  to  1500.  Beyond 
this  point,  the  grand  epoch  when  Columbus  opeued  np  for  eastern  civi- 
lization a  new  continent,  and  when  printing  was  commenced,  the  data 
in  the  seismic  tables  become  involved  and  partial,  and  here,  at  the  most, 
I  have  up  to  the  present  only  been  able  to  obtain  a  certain  number  of 
probable  epochs  of  the  solar  phases.  Sufficient  data,  however,  will  be 
found  to  be  present  in  my  table  on  which  to  string  the  more  certain 
records  of  locust  multiplication  and  migration,  as  known  to  myself  from 
the  exhaustive  paper  by  Mr.  Thomas  in  a  former  issue  of  your  valuable 
report,  relating  fully  the  Old  World  locust  multiplicatiou  during  the 
seventeenth  and  eighteenth  centuries,  and  from  my  own  investigations 
regarding  their  increase  during  the  nineteenth ;  as  also  from  those  clear 
indications  afforded  in  Mr.  Packard's  concise  list  of  the  C.  spretus  years 
in  America.  But  before  entering  on  this  subject  I  onght  to  mention 
that  some  of  the  breaks  in  my  table  are  substantiated  by  eye  observa- 
tion. Thus  Flamsteed  tells  us  that  the  solar  spots  were  absent  between 
the  years  1676  aud  1684,  and  according  to  Dominique  Cassini  they  were 
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again  absent  between  1C86  and  16SS;  other  observers  found  tbem  absent 
between  1695  and  1700.  The  means  of  tUese  periods  arranged  by  the 
differences  of  the  series  check  the  seismic  numbers  correctly,  but  as  re- 
gards the  maximum  in  1681,  it  becomes  evident  that  the  observation  of 
Flamsteed  is  indefinitely  given,  as  it  makes  a  greater  interval  occur 
between  the  minimum  and  maximum  of  the  cycle  than  between  the 
maximum  and  minimum.  lu  Al.  Poey's  table,  befot«  alluded  to,  the  fol- 
lowing years  are  further  given  from  the  strength,  number,  and  extent 
of  the  earthquake  shocks  in  the  Brazils,  namely :  1727  M,  1712  m,  1093  M, 
aud  IG34  M.  These  in  my  table  staud  as  1730  m,  1714  M,  1091  JI,  and 
163G  m,  the  modification  beiug  due  to  the  co-ordination  of  other  seismic 
data  and  the  consecutive  marking  of  the  solar  phases,  only  then  ren- 
dered possible.  Again,  it  will  be  noticed  that  the  cycles  of  suu-spots  in 
my  table  grow  ebort  about  the  beginning  of  the  seventeenth  century 
and  lengthen  out  at  the  commencement  of  the  nineteenth.  This  circum- 
stance is  owing,  as  I  conclude,  to  the  presence  of  a  greater  sun-spot  cycle 
stretching  &om  1680  to  1814  and  marked  by  the  progreaaive  east  and 
west  deviation  of  the  compass  needle.  The  years  1580  and  ISll  on  this 
greater  cycle  I  would  consider  to  correspond  with  the  maxima  of  the 
smaller  cycles,  and  some  intermediate  epoch  about  1640  to  correspond 
with  the  minimum.  This  would  also  answer  well  to  the  periods  of  prev- 
alence and  scarcity  of  anroras  in  Europe.  Thus  between  1574,  aboat, 
and  1635,  many  auroras  were  observed;  few  were  observed  between  16,35 
and  1706;  and  many  were  again  observed  between  1706  and  1843.  We 
are  now  in  Europe  back  again  in  the  period  of  few  anror^,  and  I  con, 
elude  at  a  minimum  point  in  the  greater  sun-spot  cycles,  when,  judging 
from  the  past,  great  extremes  of  summer  and  winter  temperature  may  be 
anticipated. 

Having  drawn  up  my  table,  now  comes  the  second  clanse  of  the  in- 
quiry, namely,  how  and  in  what  measure  the  sun  phases  influence  the 
world  of  insects  on  the  surface  of  the  old  and  new  continents.  Before 
setting  out  on  this  subject,  however,  I  think  it  may  be  inferred  that 
where  the  terrestrial  phenomena  follow  most  directly  on  the  cbaugeful 
glare  of  the  solar  photosphere,  there  ahaU  we  find  the  various  features 
of  Insect  biology  marshaled  in  the  strictest  order.  As  before  noticed, 
this  phenomenon  is  to  be  looked  for  rather  towards  the  equator  than 
in  the  direction  of  the  poles  of  the  diurnal  sphere,  and  here  it  is  that 
insects  should  be  fonnd  to  multiply  and  migrate  in  most  immediate  de- 
pendence on  the  sun  changes.  Let  nx  take  that  example  which  most  con- 
cerns OS,  the  Bocky  Mountain  locust  {Oaloptenut  gpretus).  The  Perma- 
nent Region,  and  native  breeding-gronnd  of  this  insect,  as  already  ably 
shown  by  the  entomologists  on  the  Oommission,  lies  within  the  northern 
temperate  zone,  between  37°  and  63°  north  latitude.  Though  some- 
what removed  from  the  tropics,  the  summer  isotherms  would  adjudge  it 
to  be  considered  within  tropical  influence,  and  this  even  more  so  than 
Sonthem  Europe,  which  must  be  virtut^ly  so  considered.    The  migra- 
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tious  of  tbe  locnst  hare  been,  broadly  speaking,  in  a  sontherly  direc- 
tioD  east  aad  vest  of  this  region,  aod  if  reference  be  made  to  Mr.  Pack- 
ard's analytical  table  given  in  the  report  of  the  Commission  for  the  year 
J877  (p.  113),  and  the  year  1878-'79  (p.  Ill),  we  shall  find  that  these 
have  waxed  and  waned,  that  one  climax  transpired  between  1874  and 
1876,  that  another  transpired  between  1866  and  1867,  that  another  trans- 
pired between  1855  «nd  1857,  and  there  remains  besides  some  indica- 
tions of  an  invasion  about  }842.  ISov  by  Wolfs  tables  of  sun-spots 
1876, 1867, 1855,  and  1843,  severally  tangential  numbers,  are  the  years 
of  fewest  son-spots  as  determined  by  observation.  In  this  case  there- 
fore the  season  of  multiplication  and  migratiou  has  preponderated  to 
tbe  minimam  period  of  solar  spots;  and  conversely  about  1848, 1860, 
1870,  and  as  I  oondade  also  in  1881,  the  intermediate  years  of  most 
sun-spots,  the  decrease  and  restriction  of  this  locust  are  equally  ap- 
parent. 

But  to  fully  illustrate  this  subject,  I  will  torn  to  the  insect  multipli- 
cation and  migration  of  tbe  Old  World,  where  the  data  are  more  oopions 
and  the  subjeot  matter  more  fomiliar.  Here  we  know  as  regards  the 
multiplication  and  migration  of  various  locusts  in  tbe  cerefd  districts  on 
the  sonthem  borders  of  Enrope  and  Korthem  Asm,  firom  long  tradition 
since  the  earliest  days,  that  those  droughts  which  have  been  previously 
attributed  to  the  minimum  epochs  of  the  snn-spot  cycle  are  their  season 
of  increase.  But,  as  I  have  already  intimated  (Journal  of  Sdence  for 
August,  1881),  it  cannot  be  therefore  assumed  that  all  destructive  insects 
on  European  areas  have  the  same  period  of  multiplication;  for  white 
the  com  weevils  {Sitophilus  granarius  and  oryzts)  of  oar  granaries,  or 
oertaioly  the  more  destructive  sort  which  is  imported  from  the  marts 
of  the  south,  have  shown  a  tendency  to  increase  about  the  mioimnm  of 
spots,  it  would  appear  that  the  noxious  European  wheat  flies  {Diploais), 
of  which  there  are  s(ud  to  be  two  varieties,  affect  in  Germany  a  decen- 
nial period  recurring  towards  the  maximum  years.  This  phenomenon 
may  be  either  attributable  to  the  circumstance  that  insects  are  vari- 
ously adapted  to  various  conditions  of  climate,  and  that  there  are  cer- 
tain recurring  times  when  certain  families  and  certain  individuals  And 
themselves  in  the  most  congenial  conditions  for  multiplication;  or  to 
the  circumstance  that  there  exist  fixed  epochs  when  a  general  north 
and  west  move  is  witnessed  in  the  mass  of  the  European  insect  fauna. 
These  latter  times  or  epochs,  north  of  about  45°  north  latitude,  alter- 
nate, as  I  shall  proceed  to  hIiow,  with  the  extremes  of  solar  energy,  so 
that  the  great  European  migrations  of  insects  take  their  rise  in  tbe 
years  of  minimam  suu-spots,  and  continue  until  the  expiration  of  the 
succeeding  maximum.  Let  us  esemplii>^  this  first,  in  passing,  by  Kdp- 
pen's  record  of  the  migration  of  locusts  to  Southern  Bussia,  given  by 
Mr.  Thomas.'*  Here  there  is  a  migration  extending  from  1766  to  1757 
indicated,  then  a  break  nntil  1783,  then  another  break  until  1793,  and 
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80  on;  each  in  every  case,  if  ve  except  tlie  interval  1828-1836,  vhere 
two  cycles  of  migratioo  seem  to  be  ran  together,  fairly  indicating  the 
interims  between  the  years  of  solar  energy  as  given  from  obHervation 
by  Schwabe,  Wolf,  and  others. 

Sow,  then,  for  t^e  great  r^mittx;  of  European  locnst  migration.  In 
the  year  1627  locnsts  swept  oat  of  Turkey  into  Poland,  and  in  1536 
they  came  from  the  Black  Sea  to  Hungary,  traversing  Lithuania  and 
Poland  to  Schleswig.  In  1541  the  locusts  again  visit  Poland,  and  a  great 
army  flies  throngh  Germany  iuto  Italy,  some  passing  forward  over 
Silesia  and  Saxouy,  white  others  turn  themselves  toward  Austria  and 
Italy.  The  next  year  a  swarm  passes  throngh  Poland  and  Litbnania 
into  Pmssia  and  Silesia,  spreading  over  a  great  part  of  Europe,  and 
two  years  after  there  were  said  to  be  so  many  grasshoppers  about  Mi»- 
mia  that  they  covered  the  ground  about  a  cubit  thick.  1544  1  doubt- 
fully take  out  as  a  minimum  year  of  snn-spots,  from  Mr.  Hallet'a  seismic 
table.  In  the  year  1553,  nfter  five  years'  drought,  great  armies  of  lo- 
cnsts were  noticed,  no  locality  being  precised,  and  in  two  years'  time  we 
bear  of  them  at  Aries,  and  the  next  year  in  Mailand.  1555  or  1553  works 
out  as  a  minimum  year  ftom  Ur.  Mallet's  table.  In  1571  and  1572  locusts 
ravage  to  such  an  extent  in  Italy  that  an  edict  is  promulgated  by  the  Vice 
Dake  of  Alcala  regarding  their  destruction,  lliongh  this  muUiplication 
(T)  evidently  indicates  a  warm  solar  epoch,  I,  with  some  little  hesitation) 
mark  1570  us  a  proximate  maximum  (t)  of  solar  spota,  the  seismic  data 
which  give  the  year  being  somewhat  perplexing.  In  1013  locusts  are  de- 
straotive  in  Provence,  and  the  year  takes  out  very  naturally  as  a  mini- 
Dium  one  from  the  seismic  data.  In  1618  and  1619  Spain  is  afflicted  by 
a  species  of  locnst,  but  like  all  other  records  from  Spain,  this  is  yet  as 
wanting  to  me  in  a  raiaon  cPHre  as  the  celebrated  chdteau;  1618  it  may 
be  noticed,  is  a  foaximum  year  of  solar  spots  on  my  table.  In  1645  and 
1646  there  was  a  plague  of  locusts  in  the  Ukraiue,  1645  here  being  evi- 
dently a  minimum  epoch  of  solar  spots,  as  indicated  by  the  seismic  data. 
In  1650  Lithaania  and  Poland  are  visited  by  locusis,  an  invasion  I  would 
correlate  with  a  minimnm  of  snn-spots  in  1651,  and  in  X{662  we  find  the 
province  of  Puglia  Dauuia  visited  by  locusis,  the  minimnm  of  solw 
spots  being  found  in  1667,  or  in  1654,  if  part  of  the  former  invasion.  In 
1684  an  immense  flight  appears  in  Hungary  and  Austriii,  and  the  next 
year  a  swarm  is  noticed  at  Avignon.  This  multiplication  forms  a  pre- 
lude to  an  invasion  of  Korthem  Europe  in  1689,  when  the  locnsts,  now 
abundant  in  the  Ukraiue,  strike  on  the  coasts  of  Lithuania  and  Poland, 
reaching  to  Yolhyuia,  in  Sussia,  during  the  succeeding  year.  In  1693 
Ihey  sweep  in  large  bands  through  Huugary,  Bohemia,  and  Austria,  into 
Germany,  reaching  Austria  on  the  3^  of  August,  Jena  ou  the  18th,  and 
WMmar  on  the  20th.  This  invasion  continues  to  show  up  in  Germany 
until  1696.  The  year  1666,  according  to  my  table,  indicates  the  minimnm 
period  of  spoto  to  which  liiis  influx  woold  be  referable. 
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After  tliis  marked  inroad,  conceniing  which  Mr.  Thomas  has  giveu  so 
full  a  bibliography,  the  locusts  in  170S  again  sweep  out  ofWallachia 
and  pass  tbroagh  Poland  iuto  Bussia,  and  two  years  after  they  spread 
alarm  througli  the  army  of  Charles  XII  in  Bessnrabia,  and  in  1712^  we 
hear  of  tbeir  passing  tbroagh  Oalicia  to  Germany,  and  of  their  harass- 
ing Silesia.  As  would  appear,  this  invasion  continued  for  three  or  four 
yeai-s  and  extended  into  Italy;  but  since  the  niiuimura  epoch  of  sun-sjiots 
trausjiired  in  170S,  some  of  the  destrnetioii  committed  in  Italy  about  the 
year  1716  may  have  been  due  to  the  local  multiplication  of  the  Calopte- 
nu8  italicus,  and  should  be  ascribed  to  the  next  period  of  solar  energy 
culminating  iu  1720.  As  soon  a^  1727  the  fields  of  Italy  are  again  at^ 
tacked  by  locusts,  and  in  1730  and  1732  they  visit  Germany  and  pene- 
trate as  far  as  Berlin;  1730  is  here  the  proximate  year  of  fewest  eua- 
spots.  The  great  locust  inroad  of  this  century,  starting  from  Turkey 
in  1717,  spread  through  Wallachia,  Moldavia,  Transylvania,  and  Hun- 
gary, and  from  thence  in  1749  passed  into  Anstria,  Bavaria,  and  Ger- 
many, reaching  Brandenburg  in  1750.  The  Ukraine,  Poland,  and  Silesia 
were  also  visited,  and  the  swarm,  attaining  the  shores  of  England,  is 
stated  to  have  been  destmotiTein  Norfolk,  Stafford,  Cheshire,  and  Uerby- 
shire  {f ).  The  differences  of  the  sun-spot  series  iudioat«  a  minimum  year 
of  sun-spots  about  1711  or  1717  to  which  this  invasion  should  be  referred. 
In  1756  and  1757  locusts  again  migrate  to  Russia,  (and  two  years  after- 
wards they  are  observed  in  Italy  and  Germany,  where  they  are  again 
noticed  in  1763.  The  corresponding  minimum  year  of  sun-spots  is  in 
this  case  evidently  1755.  In  1792  locusts- visit  Spain,  and  from  1790  to 
1806  they  migrate  to  Bussia,  appearing  in  Germany  in  1803;  1798  is 
here  the  corresponding  solar  year. 

Some  notices  of  locusts  in  Europe  daring  the  seventeenth  and  eight- 
eenth centnries  seem  to  be  apocryphal.  F.  Th.  Kiippen  (Ent.  Zeit.  zn 
Stettin,  1871,  S.  183-190)  thinks  some  of  the  reputed  invasions  refer  to 
troops  of  dragon  flies."  He  adds  that  dnring  the  years  1623, 1659,  and 
1695,  as  far  as  he  was  llware,  there  were  no  locusts  in  Germany.  These 
migrations  of  dragon  flies  will  be  found  tabulated  in  a  brochnre  entitled 
WaarnemingenoverhetTrekkenvanlnsektendoorA.A.vanBemmelea; 
taking  tlieir  origin  in  the  variable  climate  of  Europe,  we  find  that  while 
they  fairly  culminate  towards  the  minimnm  times  of  sun-spots,  they  may 
likewise  indicate  the  maximum  epoch,  as  I  think  an  analysis  will  show. 

In  the  present  century"  we  find  various  records  of  locust  increase 
along  a  line  extending  from  Egypt  to  India,  during  the  period  included 
between  the  years  1810  and  1811,  and  that  simultaneously  this  tribe  of 
insects  is  destructive  iu  France,  and  that  a  migratory  species,  the  Pa- 
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ahytylui  migratoritu  L.,  as  wonid  aeem,  v'mta  England  and  the  shores  of 
the  Baltic.  In  the  period  inclnded  between  1820  and  1828  Orthoptera 
again  maltipty,  becominK  destrnctive  in  the  Crimea  between  the  years 
1823  and  1826.  In  1826  Caloptenus  italicua  is  noxious  in  Italy  and  in 
Soathem  France,  and  in  the  antnmn  of  1828  a  remarkable  clou<t  of  lo- 
oasts,  most  probably  the  Pachytylm  migratoriut,  was  noticed  to  pass 
firom  Odessa  over  to  Galicia.  During  this  period  the  last-men tinned 
species  appears  regularly  in  eastern  and  northern  Germany. 

We  next  hear  of  Orthoptera  increasing  in  Europe  during  the  period 
included  between  the  yef^  1832  and  1834,  when  locusts  were  noxious 
at  Ooustantinople,  in  Sicily,  and  in  the  south  of  France ;  but  hitherto 
I  have  found  no  reliable  notices  of  migrants  being  observed  at  this  time 
in  northern  countries.  They  again  showed  up  in  the  period  between 
1842  and  1849 ;  for  in  1843  we  hear  of  flights  of  locusts  in  northern 
India,  and  two  years  after  of  their  becoming  a  plague  in  Algeria.  In 
1844,  P.  mipratorius  multiplies  in  sontbem  Bussia,  passiug  the  same 
year  in  bands  to  Switzerland  and  Belgium,  stragglers  reaching  to  Iforth 
Germany  and  the  shores  of  the  Baltic,  and  even  penetrating  into  Swe- 
den. Uver  this  area  they  continue  to  appear  until  1847,  and  in  1846  ' 
nnmerous  flocks  of  locusts  are  seen  or  recorded  in  the  soath  and  north 
of  England,  in  Scotland,  about  Aberdeen,  and  in  the  Shetland  Islands, 
a  few  examples  being  likewise  taken  on  the  east  coast  the  succeeding 
year.  In  1848,  P.  migratoriva  continues  to  turn  up  in  France  and  Bel- 
gium, and  locusts  are  plentiful  at  Heme  Bay;  and  the  next  year  even 
we  still  find  records  of  captures  being  made  around  Paris  and  in  Bel- 
gium, and  one  example  is  taken  at  Tlirisk,  In  Yorkshire. 

After  this  memorable  period  we  hear  nothing  of  locusts  in  Europe 
until  1857,  &om  which  year  until  1862  they  continued  to  appear  in  the 
central  and  northern  countries  of  Euroi)e.  In  the  year  1857  locuuts 
were  already  noxious  at  Odessa  and  in  China;  and  in  1860  we  have 
official  reports  of  the  entry  of  P.  migratoriua  into  Bessarabia,  Podolia, 
and  Yolkynia,  on  the  southern  boundaries  of  Poland,  coming,  as  would 
seem,  from  Oalioia,  which  province  of  Austria  it  may  have  reached  from 
Odessa,  as  in  1838.  However,  three  years  previous  to  this  it  baa  been 
taken  near  Paris,  in  Belgium,  and  in  Holland ;  and  at  the  same  time  it 
visited  the  north  of  England  and  Ireland.  In  England  it  is  recorded 
until  1859,  and  near  Paris  and  in  Belgium  it  is  found  until  lS6;i.  "We 
likewise  hear  of  its  occurring  at  Malta  in  1861.  The  next  ]>eriod  is  from 
1864  until  1869.  In  the  first- mentioned  year  a  fresh  species  of  locust, 
Acridium peregrinvm,  multiplies  iu  Algeria,  and  an  en-atic  flock  of  the 
same  comes  in  the  autumn  to  the  coast  of  Cornwall.  On  the  2d  of  'No- 
vember  of  the  year  following,  another  flock  of  this  same  species  boards 
a  vessel  oa  her  voyage  ^m  Bordeaux  to  New  Orleaus  1,200  miles  from 
land.  In  1866  these  locusts  have  increased  to  such  an  extent  in  Al- 
geria that  they  there  became  a  plague,  and  at  the  same  time  they  are 
noticed  in  Corfu,    They  again  come  to  Cornwall  in  1869,  and  the  same 
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aatamn  another  species,  as  is  thongbt,  invades  the  coast  about  Aber- 
decD,  in  Scotland.  During  this  series  of  years  locusts  multiply  in  Per- 
sia and  in  the  Puiy&b.  The  next  period,  occurring  from  1874  until  1879, 
is  marked  by  flights  of  Pachyt^liu  cinertuoent  Fab.,  a  species  which,  as 
has  been  ascertained,  propagates  in  Europe,  and  that  eveu  as  &r  north 
as  fielgium,  and  which  is  not,  therefore,  truly  an  extianeons  migrant' 
This  locust  is  reported  from  Cheddar,  in  Somersetshire,  in  1874,  and  the 
succeeding  year  we  hear  of  its  being  destractive  near  the  Lake  of  Con- 
stance, while  a  few  more  examples  turn  np  in  England,  this  time  in 
Yorkshire.  Oaloptenua  italitnia  is  simultaneously  destmotire  in  France 
and  Spain,  and  during  the  year  1876  large  masses  of  both  locusts  ap- 
pear at  Bberwalde.  Xhe  year  succeeding,  P.  cineraicens  again  appears 
in  greater  numbers  in  Yorkshire.  Lastly,  as  late  as  1879  we  find  that 
locusts  am  still  namerous  in  Southern  Bnssia  and  Caucasia.  These 
latter  periods,  as  the  former,  may  severally  be  compared  with  the  sun- 
spot  cycles,  and  thdr  dependence  on  the  minimum  epochs  will  become 
manifest }  they  indicate  a  mean  of  about  6  yeuia  as  the  probable  dura- 
tion of  the  locust  flights  in  Europe. 

That  certain  insects  besides  locusts  are  subject  to  periodical  iucrease 
in  Europe  has  long  ago  been  pointed  out  in  the  Transactions  of  the 
Zoologisch-Botanischer  Verein  in  Wien  (1856,  Bd.  6),  where  the  writer 
directs  the  attention  of  entomologists  to  the  chronical  increase  of  cer- 
tain Lepidoptera,  G.  Gardui,  A,  OraUegi,  C.Eduta,  D.  Qalii,  8.  Gonvolvuli 
and  A.  Atropog,  B.  Procetaxonea,  B.  Pinivora,  and  Charceaa  QraminU;  to 
the  increase  of  many  Libellulte  and  Ephemera  among  the  Neuroptera, 
to  that  of  the  CocdnelttB  among  the  Coleoptera,  and  that  of  the  Chirono- 
mi,  8oiara,  and  Diploaea^'  among  the  fly  kind.  This  increase  the  writer 
fancied  might  recur  in  periods  of  many  years ;  but  he  states  that  at  that 
time  sufficient  evidencein  most  cases  waa  wanting.  He,  howerer,  in  the 
context,  would  seem  to  refer  the  phenomenon  to  meteorological  eanses, 
and  in  this  matter  he  has  been  fbllowed  by  other  commentators.  For 
instance,  Mr.  Stainton,in  England,  remarks,  in  the  Entomologist's  An- 
nual for  1859: 

The  Klcnost  Diipreoedeiited  heat  of  last  Jane,  coraitig  so  c[osel7  on  the  heela  of  the 
Tumsnally  hot  annuneT  of  1B57,  haa  had  a  most  extroonliuar;  effect  on  insect  lite  (1856). 
Uan;  speoies  that  are  asnallf  rare  hare  been  taken  in  lome  plenty ;  Bpeoies  that  are 
geaeially  limited  to  a  few  of  oar  Bouthem  coootiea  hare  wandered  far  north,  and 
aome  8ooth  European  BpecieH  not  prerioiuly  added  to  onr  hetl  hare  now  found  a 
place  there. 

Dr.  Knaggs,  in  the  Annual  for  1864,  draws  another  meteorological 
parallel,  and  says ; 

If  we  look  back  we  sball  find  that  the  notably  aeyere  winters  which  terminated  the 
yean  of  1624, 1B34,  ltM4, 1S54— those  of  1794  and  1814  were  also  intense— were  folio  wed 
by  •eaaoDS  reiuaikably  good  far  colleoting. 

Three  of  these  years  follow  on  the  minimum  years  of  sun-spots. 

~^S»ri.na  disHnot  tpwins  of  Tipula  lire  probabiy  ben  lodlrMedi  Klrbj  and  Spenos.  Intra.,  pp.  Sl-M, 

Xd.  T;  SlftliaEnt.  Zclt,,  S-SS-H;  Tniu.  Ent  Boo.  LoailoD,  1881.  p.  AM. 
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My  second  table  (Table  II)  is  drawn  ap  bo  aa  to  illastrate  thiB  snbjeot, 
and  it  will  show  how  tbe  pheaonteoa  of  multiplication  and  migration  of 
Bnropean  Lepidoptera  may  be  correlated  with  the  enn-spot  cycles.  It 
refers  to  the  perioflical  ooonrreaoe  of  certain  rare  moths  and  batterflles 
in  the  United  Kingdom,  which,  fh>m  their  persistent  first  appearance  on 
onr  eastern  and  southeastern  seaboard,  are  very  generally  supp'osed  by 
entomologists  to  be  migrants  to  this  country.  It  has  been  also  sarmised 
that  these  come  to  ns  as  the  vangaard  of  a  great  and  well-defined  mi- 
gration of  insects  that  periodically  sweeps  over  the  European  area,  orig- 
inating, as  in  the  case  of  locust  invaaione,  if  wejudge  from  the  localities 
of  observation  anddesciiption  of  the  species,  iu  Africa  ortouthern  Asia. 
In  oODStructingthis  table,  I  have  selected  a  dozen  of  these  rarities  whose 
fitful  appearance  in  this  kingdom  has  been  sufacieDtly  chronicled  to 
fdlbrd  me  certain  results,  and  I  have  given  a  numerical  abstract  of  the 
records  relatiug  to  their  capture,  &om  the  Magazine  of  Natural  History, 
Zoologist,  Entomological  Magazine,  Entomologist,  tbe  Entomologist's 
Weekly  Intelligeocer,  and  the  Entomologist's  Monthly  Magazine.  I 
have  likewise  found  it  proper  to  consult  the  Naturalist,  Xewman's 
British  Batterfiiea,  and  other  works. 

The  plan  I  have  followed  is  in  all  oases  to  give  the  number  of  each 
kind  of  moth  or  butterfly  captured  or  seen  during  a  particular  year,  but 
in  the  instance  of  the  commonplace  Olouded  Yellow  {0.  Hduta),  where 
eearcity  or  frequency  is  atone  a  subject  of  comment  with  our  entomolo- 
gists, something  more  was  needed,  and  to  meet  this  emergency  I  have, 
over  and  above,  adopted  an  arbitrary  method  of  placing  a  5  for  every 
notice  of  the  bntterfly  being  plentiful,  a  10  for  every  notice  of  its  being 
common,  and  a  20  for  every  notice  of  it«  being  abundant.  In  this  way 
I  have  wrived  at  a  series  of  numbers,  which,  if  they  fitil  in  every  case 
to  translate  the  exact  meaning  of  the  writer,  will  nevotheless  to  all 
intents  and  purposes  serve  truly  and  concisely  to  indicate  the  finctna- 
taon  of  the  species.  In  addition  to  this,  it  has  seemed  of  importance  to 
indicate  the  period  of  the  year  when  the  captures  were  made,  and  to  this 
end  I  have  affixed  an  »,  spring,  or  an  a,  autumn,  to  the  numbers;  or,  in  the 
case  of  the  hawk  motba,  I  have  placed  the  contraction  lar.,  and  word 
bred,  with  a  numerical  figure  to  show  the  number  of  caterpillars  of  a 
epeciea  fi>and  or  bred  in  this  country  in  such  and  such  a  year.  The 
solar  cycles  are  indicated  in  the  first  colnmn,  the  epochs  of  fewest  sun- 
spots  being  marked  with  a  small  m,  and  those  of  most  sun-spote  being 
denoted  by  a  capital  M, 

It  will  be  then  noticed  that  the  periods  of  influx,  although  marked  in 
the  table  as  commencing  with  the  epoch  of  minimum  spots,  are,  asin  the 
instance  of  European  locust  invasions,  protracted  nutil  the  ensuing 
maximum,  on  the  expiration  of  which  a  sadden  diminution  in  the  num- 
ber of  rarities  noticed  is  manifest  As  many  of  these,  and  the  hawt 
moths  in  particular,  have  their  home  on  the  borders  of  the  tropics,  it  is 
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probable  tliat  ia  tbia  case,  likewise,  tbe  epoch  of  fewest  spots  is  tbeir 
season  of  increase,  and  that  during  the  ensniag  years  a  tide  of  migration 
sets  in  northward.  Thus  we  read  in  the  transactions  of  the  French 
Entomological  Society  that  in  1834  the  sonth  wind  was  very  violent  at 
Mont^llier'',  and  bronght  Okeerocampa  Celerio  and  Beilepkila  lAneata, 
alias  lAvomica,  in  great  natnbers  from  Aftica;  and  subsequently  the 
first  of  these  moths,  with  Chceroeampa  Hferii,  which  became  common  in 
1835,  occmred  on  the  continent  until  1839  or  thereabout.  The  next  mi- 
gration, a  remarkable  one,  took  form  iu  Germany  in  1842,  and  Id  1848 
the  rare  hawk  moths,  ConvolvvXif  JAvornica,  Celerio,  and  Nerii,  oviposited 
over  the  whole  of  western  Europe,  Celerio  reaching  as  for  north  as 
Stralsund,  After  this  date,  C.  Nerii  was  noticed  in  France  during  tbe 
years  1856-'57,  and  at  tbe  same  time  it  was  likewise  foand  in  EngUmd." 
It  is  also  to  be  remarked  tliat  the  year  1874*'  brought  suddenly  a  riuce 
satellite  of  the  hawk  moths,  Deiopeia  PuleheUa,  to  tbe  notice  of  Parisian 
entomotogists,  and  in  the  following  two  years  this  southern  and  eastern 
insect  occurred  in  France  and  England. 

Certain  periods  likewise  may  be  considered  to  have  brought  certain 
iopidopterous  species  to  England.  Thns  1846  wasagreatOmiToItwIt year, 
1870  a  great  lAvomica  year,  and  1877  a  great  Hdusa  year.  Yet,  although 
these  rare  visitants  duly  oviposited  and  often  bred  in  this  conntry,  a 
glance  at  the  table  shows  that  they  were  virtually  eradicated  from  it 
daring  the  subsequent  unfavorable  years.  It  would  appear,  however, 
that  a  temporary  colony  may  result  from  these  flights,  as  in  the  case  of 
Cho^ocampa  2f«rii,  which  propagated  in  a  garden  in  Berlin  between  the 
years  1^9  and  1832  j**  Uiat  of  Jieilephita  Euphorbia,  which,  discovered 
at  Braunton  Burrows,  near  nfraoombe,  in  1806,  became  abundant  in  the 
larva  state  in  that  part  of  Devonshire  aboat  1819-^;*'  and  that  of  Bei- 
It^hila  Qalii,  which  bred  on  the  sand-hills  at  Deal,  between  1855  and 
1862." 

With  regard  to  the  qnarter  whence  tbe  arrivals  of  rare  butterflies 
come  to  as,  and  their  distribntion,  Mr.  Stainton  has  stated  in  the  Ento- 
mologist's Monthly  Magazine  (Vol.  VIIip.  105")  "tbatJWwDopJiai« 

■■Tnni.  Sos.  But.  de  Ftauiw,  Tom.  V.  p.  SBJ.  Other  work*  from  wbenoa  tha  followlag  ftbetnot  li 
dnwn:  Stettla  Eot.  Z«lLi  800.  Xnt.  de  ficlelqiUi  Wlanor  BdI.  MonatMhiifl  r  Ksderlimdi.  BDt.  T»- 
nta,,  TtJd*.  VMT  But.;  But.  NaohiiobMs.  There  1>  ■irutaf  flaldnwaid  on  Uie  oanCliient,  (adluD 
atnU  (he  pnJndiM  hu  onpt  Into  thl«  conntr;  of  UM  y«n. 

■  CoDTolTuli  eTgrywhem  In  the  ntomn  of  IBM  ud  1B59.    Hederiondi.  Bnt.  Veresn,  Ttjd*.,  toot  But, 

"  CoDvalvnll  plenilfol  at  GnU,  Bugen,  Huun,  mod  Suluen.  Ang.  and  B^>t,  IfflB.  BoC  SuhrMitcii. 

"(Stettin  Bnt.  Zeltong,  vUi,  S.  1S2.)  Harr  Bonoht'i  notice:  Ich  lelhat  habe  ^e  (ITeril)  In  den  Jahnn 
Unbttlgn.JUuitshinmeinamOartcnthellaaliRaDpathellialaSolimetterllnggcfuKan.  .  .  .  FrJach 
nr  wohl  del  Bnte  In  Dentaohland.  der  ihn  beaehrleb,  Br  beriohtat  Im  VII  Tkrile  p.  S  aelMr  "Bewh- 
Talbnng  Ton  allaria^  Inaakten  ^'  ea  aai  dar  Sommer  ran  1727,  In  walohem  aieh  dleae  Banpauart  aof  dan 
nelaten  OleandarUlanian  gefundea  habe,  aahr  trooken  geireaen.  KSael  in  3laa  Thelle  aelnar  "Inaak- 
UabelnMignnKen"  notioei  the  wwnrrenee  of  Herli  In  ITW. 

"BDtomologlaalMagulnefor  ISM.  Ji&.  Baddon  aa;i :  ITo  Enphorbls  vara  obtained  after  Ulll  mtil 
the  td  of  Ootober.  ISM,  when  ■  ilngla  ofarjwdla  na  foond ;  thaj  vera  eioeedhigl;  plantlf ol  In  UU 
(lOOUrvBon  a  place  of  ipnrge)  and  18U  (10  pnpie  oblalned). 

•■KntoBiDlagtit'B  Uonthl;  Hagaalae,  Vol.  II.  p.  t-t. 

■*AIm,  Tnuu.  Enl.  Boo.  London,  new  ■ariea.  ToL  V,  p.  231 
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and  Argynnu  Lathonia  seem  confined  to  the  Bouthem  conntiea  of  Eng- 
land, not  ranging  north  of  Peterborongh,  bnt  tbat  Tanesta  Antiopa  is 
most  plentiful  between  the  Hnmber  and  the  Tyne."  From  this  the 
writer  woald  infer  "that  if  Daplidioe  and  Latkonia  come  to  us  from 
France,  Antiopa  more  probably  cornea  £rom  Norway.  I  believe  there  i» 
much  in  this  argument,  and  I  snrmiae  the  'Gamberwell  Beauties'  may 
come  to  us  semi-torpid  with  deals  from  Norway."  It  still,  however, 
shoald  be  noticed  that  twelve  years  oat  of  thirty  tbat  this  butterfly  has 
been  taken  the  i«cords  appertain  solely  to  the  southern  countieB,  and 
that  in  1873  and  1874,  years  sacoeeding  a  great  migration,  it  was  plen- 
tifal  enough  in  parts  of  France  and  North  Germany.  In  1842,  a  year 
when  Daplidice  was  taken  near  Dover,  several  examples  were  found 
simultaneously  in  Belgiom,*"  a  country  where  it  generally  occurs  bnt 
singly.  Jjatlumia  again  wits  frequently  seen  in  Jersey  frvm  1S70  until 
187:^;*^  a  circumstance  wbich  seems  to  afford  a  reason  for  connecting  in 
a  series  the  captures  made  in  this  country  dnriDg  that  period.  As  re- 
gards distribution:  in  18o8, 1872-'73,  and,  a^is  Stated,  in  1861,  J.atoiMa 
visited  the  east  of  Scotland,  and  in  1865, 1872,  and  1875  it  was  taken 
in  Ireland.  Dnring  the  years  1847, 1862,  1857, 18fi2,  and  1877  Hdtua 
was  taken  iu  Scotland,  and  in  1814, 1866,  and  1877  it  was  seen  in  Ire- 
land. Generally,  however,  the  Clouded  Yellow  is  confined  to  the  sonth- 
east  coast  of  England,  where  I  am  not  sore  that  it  oooura  every  year. 
Hjfale  has  been  taken  in  Ireland,  bnt  it  seems  to  have  poshed  no  fiirther 
north  than  Northnmberland,  where  it  was  captured  in  1834. 

Id  cODClubion,  it  may  be  asked,  "Can  any  one  say  when  the  locosts 
will  again  leave  their  breeding  grounds  and  ravage  the  cultivated  land  T  " 
To  this  question  I  think  a  ready  answer  may  be  given.  "Towards  the 
next  period  of  fewest  sun-spots  and  earthquake  prevalence,  which  will 
occar,  it  may  be  four,  it  may  be  ten  years  hence."  Again,  it  may  be 
asked,  "TeU  us  if  the  ordinance  of  the  tun-stars  in  their  courses  is  at 
present  for  or  against  their  increase."  To  this  question  my  data  do  not 
enable  me  to  directly  reply.  It  has  been  said  by  one  writer  that  the 
locosts  multiplied  at  the  time  Europe  was  visited  by  the  black  death 
(1333-1359),  the  sweatingsicknesa  (1551-1553),  and  the  plagae  of  Barbaiy 
(1799-1800),which8everaily  indicated  sun  periods  when  epidemics  spread 
northward.  For,  taking  out  the  great  cycles  of  east  and  west  deviation 
of  the  magnetic  compass  as  uniform  (1811 W. — 1580  E.— 1316  W.),"  syn- 

••Soo.BDt.daBe1|iqne.    An.,  torn.  1-1. 

VEDtomolosMrorl«T3,  twaUkeu  in  the  Uttl«  itOuid  of  Surk  bi  IBTi,  bnt  UiK  la  pnhap* Htklnc 
nnoiiul !  in  187<  I  noticed  ■  fair  nsu  CiIaU. 

■  Tables  ihovliix  tha  But  and  weat  Tarlatlim  of  the  magnatlo  needle  an  given  bj  Sir  IlBTid  Bnntar 
In  bla  Treetlu  on  Uagnadam.  The  o^olea  are  given  ii  from  1£§0  mailmam  eaat  deTlatlea,  to  Ulft 
maxlmam  Hsat  daTlaUan  at  Londonj  1S80  maiimam  caat  deTUtlon,  to  1814  max  imam  WMt  dcTiatleB 
Bt  Pari*  ;  and  the  mailinum  weat  deTletloa  at  the  Cape  o(  Good  Hope  i>  Haled  In  hare  oeenmd  I* 
ITBI,  tbat  la,  thirteen  yean  earlier.  He  aildt:  "  Profeaaor  Haosteeu  bu  eiplatuad  theae  progrexhu 
obaaget  la  the  nriaUaa  of  the  needle  bj  the  matlon  of  th*  four  Dignelic  pole*.  TaUnf  the  Tiilk. 
tlon*  at  PariB  fm  the  nerthem  hemliphan,  he  nmarka  tbat  In  lUO  the  weak  TH.  pole  Is  81b«ia  WM 
tibent  40°  B.  of  Onenwloh.  or  to  the  N,  of  the  White  Sea;  while  the  ati 
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ctironiam  may  be  argaed  in  fovor  of  the  oceorrence  of  the  plafoe  of 
Barbary,  the  sweating  sickness,  and  we  may  say  of  the  black  death. 
Yet  with  none  of  these  disastrous  positions  on  the  great  cycle  does  the 
present  time  agree.  If  the  san-spot  cycles  be  examined,  it  will  be  far- 
ther Been  that  we  have  reached  a  time  when  the  solar  phases  are  short, 
an<)  that  similar  short  phases  are  given  by  the  seismic  data  as  having 
transpired  aboat  the  middle  of  the  seventeenth  century,  and  again,  as 
would  seem  from  observed  sun-cycles,  about  the  middle  of  the  eighteenth. 
Although  the  agreement  is  not  exact  as  regards  fignres,  we  still  discover 
that  the  points  ate  marked  by  the  freezing  of  the  Thames,  plainly  indi- 
cating the  passage  of  intensely  cold  winters  (1670  and  lG83-'4),  espe- 
cially in  the  former  cose,  where  there  is  jast  previously  a  change  indi- 
cated in  the  frequency  of  auroral  displays  (about  1640),  that  is  almost 
synchronous  with  the  great  plague  of  London  (1648-1666),  Two  great 
locust  swarms  in  their  sweep  over  Europe  mark  the  intermediate  period 
of  time,  namely,  those  of  16S9  and  1747,  but  whether  any  exact  agree- 
ment may  exist  between,the  epochs  of  these  visitations  of  Providence 
I  cannot  say.  They  seem  to  indicate  fragments  of  climatic  cycles  and 
attenduit  phenomena,  following  the  greater  sun-periods  marked  by  the 
east  and  west  deviation  of  the  compass  needle,  and  corresponding  to 
those  we  have  established  for  the  minor.  If  we  may  further  suppose 
th€  changes  of  climate  that  have  transpired  between  1346  and  1586  to 
have  been  similar  to  those  that  have  been  experienced  since  the  year 
1814,  we  might,  in  picturing  to  ourselves  the  multiplication  of  0.  &pretta 
daring  the  period  18*5-1877,  call  np  before  the  mind's  eye  the  produc- 
tion of  that  great  swarm  of  grasshoppers  that  invaded  Europe  about 
the  years  1353  and  1374.  Both  points  of  time,  to  say  the  least,  must  have 
been  pretty  well  identically  marked  by  the  point  of  the  compass  needle 
on  its  circuit. 

In  concluding  my  essay,  in  order  to  assert  the  noble  dignity  of  my 
subject,  in  oi-der  to  free  myself  from  all  calumny  from  those  of  my 
brother  naturalists  untrained  to  numerical  computation,  or  from  impu- 
tation of  the  black  art  on  the  part  of  those  little  thinkers  who  might 

isep  W.  of  Grivnwlcli,  or  08°  B.  of  Bvhring's  StnilU.  Tbcwnk  pol*.  tbcnfor^  UyDMrerEnn>p«lbiui 
now,  nd  tho  itniDii  dd«  more  remcito.  Hance  tLe  ■otlon  of  Iba  former  predomiiiBted.  uid  the  D(«dl« 
tnnied  veeCwud  tdll  1814,  Id  whleh  jreu  It  reubed  lu  greatrat  deoIltiatlDii.  tad  oDminetiiwd  Iti  laaterl j 
sovrH."  Tbe  eipIuiMlaa  it  nitully  utlatutiny  in  refenuioe  to  ttie  aaoUiern  hemitphere,  ud  the 
TirlnUDii  U  the  Cape,  whore  in  IMS  tbe  wwk  8.  pole  vu  7Si°  W.  of  OrKeniriuh,  and  the  etnmg  S.  polo 
about  1  lie  E,  of  thatmeiidltm.  The  twonorthtn  and  two  eontheni  polea  areeUevfaeresnppoaed  by 
fiir  Davtd  Brewaler  lo  be  the  point*  of  jtreabat  cold,  irblle  a  marked  agreemant  eiUM  between  tbe 
mBfCnoHo  (laodfoanilo)  anil  mean  temppnCnre  (laotbermal)  Ilnea. 

J,<mM  FoTbea  <U*tb.  and  PbT*.  SdeuM,  p.  tM)  layii.  apeaklns  of  tbe  oharU  of  HaDey  ud  BuMtero: 
"It  molle  from  thwe  chart*  that  the  line  of  no  Tu-UiUDn,  which  In  IBM  formed  a  remarkable  arch- 
Ilka  enrve.  itrrtcklng  Irom  tbe  Gnlf  of  MeilM  to  near  the  North  Cape  of  Norway,  thon  dotoending 
tbTOTigbUenlralEnropototheOuIf  ofOuinea,  had,  darinit  tbe  ner^D teen tfa  and  elgLternth  cant Drln, 
beonme  grtadodly  fiattcopd  OiavliiK  paaaed  Ihrongb  Parla  In  lim,  and  throngfa  Londoa  twelve  yearn 
eBTllar),  and  at  pmmt  lliia  part  of  the  line  of  no  Tarlatlon  U  confined  to  the  Amrrloan  continent  and 
nelelibarinjt  HMt.  Anntber  and  more  DampUoatpd  branch  of  the  aane  line  trayeraea  the  Paclflc  Ocean. 
moklns  a  complex  atrpeotlne  tr«ck  thmngh  Eaat<>m  Aala  and  Siberia.  The  line  of  no  Tirlatlon  nay 
be  expeoted  to  pan  Uirongb  thoie  point*  of  (he  earth'a  nufaee  toward)  rblah  tbe  needle  conTergea." 
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hastily  oonclnde  that  I  had  tmand  op  tbeir  destinies  in  a  ann  god,  frith 
dear  cooscience,  I  challenge  academical  support  for  the  following  ennn- 
ciation,  arising  oat  of  a  study  of  my  subject:  The  weather  Ih  the  caase 
of  insect  multiplication  j  the  weather  in  consecutiTe  years  differs  alone 
(virtnally)  on  account  of  changes  in  the  sun's  photosphere.  Isolated 
obseryations  on  temperature,  magnetic  deviation,  auroras,  wind  disturb- 
ance,  rainfall,  water  in  rivers,  famines,  diseases,  or  epidemics,  earth- 
quakes, and  other  sun  phenomena  give  erroneous  results.  Properly 
generalized  obser^'ations  show  almost  invariably  an  exact  concordance 
between  the  sun  ckangea  and  these  effeeU.  The  conceptiou,  as  the  pioo^ 
is  one  of  numbers. 


ovGoo<^lc 


jvGooi^le 


PJIlBT    II. 

THE  AKMT  WORM,  CANKER  WORMS, 
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THE  HESSIAN  FLT. 
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CHAPTER   VI. 


THE  AKMY  WORM  {Leucania  unipuneta  H»w.). 
[FlBtel  I  uid  II.] 
KOMBKCLA.TUBS. 

There  is  perbaps  on  this  side  of  the  Atlantic  no  tiore  familiar  Insect 
name  tlian  that  of  Army  Worm.  Unfartnoately,  however,  this  name  is 
as  comprehensive  as  are  most  popular  names,  and,  as  ased  by  different 
people,  in  different  parts  of  the  country,  may  refer  to  entirely  different 
insects.  In  fact,  in  but  few  other  oases  is  this  bane  of  popular  ento- 
mology— the  application  of  a  limited  nnmber  of  popular  names  to  an 
almost  onlimited  number  of  insects — ^better  exemplified  than  here. 

Tears  ago  some  unwise  individual  applied  the  title  Army  Worm  to  the 
sonthern  Cotton  Worm  tAletia  xylina,  Say).  Olover  adopted  the  title, 
prefixing,  however,  the  word  cotton;  bat  it  has  occasioned  confiision 
ever  since.  For  instance,  there  appeared  in  the  columns  of  one  of  onr 
prominent  agricultural  periodicals,  during  the  disastrous  Army  Worm 
year  of  ISCt,  an  article,  coached  in  psendo-acientiflc  language,  stating 
that  the  insect  ravaging  the  New  England  fields  was  the  Anamia xylina 
of  Say,  qnoting  from  a  Louisiana  paper  an  account  of  its  work  in  tbe 
southern  cotton-fields,  and  following  with  an  article  from  some  western 
periodical  describing  its  injaries  in  tbe  wheat-fields  of  tbe  Northwest. 

Another  southern  insect,  the  Grass  Worm  {Laphygma  fmgiperda,  9m. 
&  Abb.),  has  been  dubbed  "tbe  Army  Wonn"  by  soatbern  people,  and 
this  name  for  this  species  was  adopted  by  Lyman  in  his  Cotton  Culture, 
aud  by  others;  hence  a  confosion  between  these  two  insects  also  has 
always  existed,  tbongh  here  the  mistakei8moreexcusab1e,owing  to  their 
great  resemblance  in  the  larva  state,  both  in  appearance  and  habit. 

The  Tent  caterpillar  of  the  forest  [ClUiocampa  silvatica  Harr.)  often 
appears  in  extraordinary  numbers,  especially  in  the  Southern  States, 
where  large  stretches  of  oak  forest  are  sometimes  defoliated  by  it,  and 
when  migrating  in  search  of  suitable  places  to  spin  up,  or  when  seeking 
fartherfood,it  has  been  called  "the  Army  Worm."  Wehavepreviously 
cited**  its  appearance  near  Memphis  in  1873,  when  it  freqnently  stojiped 
the  trains  going  in  and  ont  of  the  city.  It  stripped  orchards,  and  great 
lanes  of  bare  trees  marked  its  track  through  the  woo<ls. 

At  a  meeting  of  the  Western  New  York  Fruit-Growers'  Association, 
in  1861,  there  was  a  learned  discussion  of  the  "Army  Worm"  and  the- 

"8th  Uluooti  Botom^fkB)  Knport^  p.  £3. 
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means  aecessarj'  to  preveut  its  iDJnries  to  fniit  trees.  Altbongh  the 
subjeut  -was  discnssed  by  a  half  dozen  or  more  practical  horticalturists, 
no  one  corrected  the  name,  and  all  apoke  gravely  of  shaking  them  frotu 
the  tree,  or  of  belting  it  with  lard  and  gnlphnr  or  other  mixture  to  pre- 
vent the  worms  from  climbing  ap.  Possibly  tbis  name  answered  their 
portKise  sufficiently  well,  as  all  were  evidently  speaking  of  the  same 
insect — probably  the  Canker  "Worm — but  tliiok  of  how  the  discussion 
was  quoted  in  one  paper  and  another,  and  think  of  the  confusion  which 
the  reading  of  such  a  report  would  create  in  the  minda  of  those  anxious 
to  learn  the  truth,  and  who  had  not  access  to  reliable  works! 

The  California  newspapers  have  from  time  to  time  recorded  the  ap- 
pearance of  the  Army  Worm  in  that  State.  That  the  genuine  Army 
Worm  is  not  concerned  in  this  damage  is  shown  by  the  fact  that  the  in- 
flect, whatever  it  is,  has  manifested  little  disposition  to  injure  the  grain; 
but  garden  vegetables,  and  even  grapes,  have  suffered  severely  from 
its  attacks. 

The  larvffi  of  Sciara,  which  congregate  together  in  large  numbers 
and  move  as  one  body,  attached  to  one  another,  head  and  tail,  are 
called  by  our  German  citizens  "  the  Army  Worm  "  {Seerwurm). 

Id  Europe  several  lan'ae  are  known  by  this  name,  particularly  the 
Galocampa  exoleta  {Linn.). 

The  Army  Worm  proi>er,  which  we  hare  sometimes  called  the  Korth- 
em  Army  Worm  to  better  distinguish  it,**  and  which  was  known  in  the 
early  chronicles  aa  "  the  Black  Worm,"  is  the  larva  of  a  N'ootoid  moth, 
known  as  Leveania  untpunoto  (Haworth). 

The  history  of  its  synonymy  is  as  follows:  Upon  the  breaking  np  of 
the  collection  of  Dr.  Francillon,  iu  London,  a  specimen  of  this  moth, 
without  locality  label,  fell  into  the  hands  of  Mr.  Haworth,  who  in  ISIO 
described  it  in  his  Lepidoptera  Britannica  as  Soctua  anipuncta. 

In  1S29,  Stephens,  in  his  Illustrations  of  British  Entomology,  Hanstel- 
lata,  III,  p.  80,  published  a  description  of  it,  auder  the  name  of  Koctua 
impuncta — either  a  misprint  or  a  slip  of  the  pen — and  stated  that  ita 
habitat  was  unknown. 

In  1850  (List  of  the  Lepidoptera  in  the  British  Museum,  p.  280),  the 
same  author  corrected  bis  previous  mistake  in  the  specific  name,  and 
stated  the  inc^ect  to  be  North  American.  In  1852,  Ouen^e,  in  the  first 
part  of  bis  Noctu^lites,  pp.  77,  78,  described  the  species  as  Leucania 
txtranea,  not  having  connected  it  with  Haworth's  species.  He  de- 
scribed it  from  numerous  exotic  specimens  iu  Parisian  collections. 

■  ThoDsh  tbcInaectpreTaflaltittaeSonth,  retlntheCotlcmStilnltimnly  If  nnrfttlncU  tba  sHne 
■ttonUni  u  in  ihe  mora  Dorlhcm  States.    ThU  U  doe,  In  «dt Judgment,  to  Ibe  rollawing  fKt*;— 

lat.  Theap«iM.  both  In  the  brvft  ud  Imftgo  atalea.  UmDnwnllnBoaa];  HcUve  throBtli  the  vliitn. 
ud  amaeqneDtl;  jaon  solilect  to  dtatmcUoD  by  birds  nnd  otbsr  nBtnnt  cnnnlFa 

3d.  llie  vek  of  gnin  knd  gnu  oiopi.  npai  wblob  11  fei-Oi,  la  limited,  u  compiired  wlUi  ootton,  npon 
.irliliA  »  d«aa  not  fssd. 
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Of  late  yearn,  a  few  American  Lepidopteriats,  following  Mr.  A.  R. 
tiroto,  have  ailopted  Hiibner'a  generic  name  of  Seliophila  iu  place  of 
Zeucania.  We  would  repeat  bere  Mr,  Biley's  reasons  for,rejecting  this 
and  other  of  Htibner's  "coitus"  nRmea  for  modem  genera. 

I  consider  tbat  the  reaaoaa  so  long  nrged  by  entomologists  nguiast  tho  adoption 
of  tbn  classificKtiou  of  tbe  "Tent^men"  and  "Verzeichniu,"  and  partionlBrlj  thnwt 
given  by  Gnenfe,  for  not  following  tbia  last  in  bis  ujmirable  work  on  tho  NoctuiilEs, 
are  good  and  Bannd.  Tbe  HUbnerian  clasBifloation  In  euentlailf  onreal  and  the 
(Eenerio  divisions  so  inadequate];  defined  tbat  I  doabt  if  ftny  one  would  attempt  to 
make  nse  of  tbe  works  in  qusBtion,  were  it  not  fur  the  references  to  tbe  odniirabi; 
illnstiated  works  of  tbe  same  author.  Tbe  in  trod  not  ion  of  his  generio  b^nns  luto 
American  Lepidopterology  has  bo  npeet  its  nomenolatnre,  without  in  tbe  least  ad- 
vancing onr  knoirledge,  and  the  graunds  for  this  introdnotlon  are  ao  questionable, 
that  those  who  make  these  insects  a  8p«oisUy  era  apt  in  the  fntnre  to  divide  into  two 
&otious— the  HUbneiltea  and  the  anti-HUbneritea;  in  whioh  event  tbe  latter  will 
oerlaiuly  have  strong  support  from  entomologists  in  general. — [8tb  Mo.  £nt.  Bep., 
p.  22. 

QBOGBAPHICAI,  DISTRIBUTION. 

Leucania  unipuncta  is  a  rery  widespread,  we  may  say  cosmopolitan, 
species,  though  nowhere,  as  far  as  we  are  aware,  is  it  particularly  noted 
as  sn  injurious  insect  except  in  the  United  States.  On  this  coutineut 
its  range  is  great.  Packard's  map  (Report  on  Bocky  Mountaia  Locusts, 
&c.)  gives  its  southern  limit  as  the  southernmost  point  of  Texas;  its 
western  limit  at  102°  west;  north  at  jtarallel  48°  in  Minnesota  and  at 
Cape  Bozier  in  Quebec,  and  east  at  the  eastoramost  point  of  Nova  Scotia. 
We  have  no  data  as  to  a  wider  range  except  that  in  tbe  British  Museum 
catalogue  of  lepidoptera  this  species  is  entered  as  from  "the  west  coast 
of  North  America."  Without  much  doubt,  however,  it  will  be  found 
farther  west  and  farther  north  than  the  limits  we  have  mentioned,  as 
collections  from  out  of  the  way  spots  become  more  common,  Tbe  re- 
gions most  ravaged,  as  taken  from  Packard's  map,  are  as  follows: 
Eastern  Iowa,  Sontbem  and  Central  Wisconsin,  exclodiug  an  eastern 
strip;  Korthwestern,  Southern,  and  Central  Illinois;  Easteru  Ean»as, 
Eastern  Missouri,  Southwestern  and  Soatheastero  Indiana,  Northern 
Kentucky,  tbe  whole  of  Ohio,  Eastern  and  Western  Pennsylvania,  East- 
ern and  Southern  New  York,  Western  New  Jersey,  tbe  whole  of  New 
England,  except  a  small  western  strip  of  Massachusetts  and  Connecti- 
ont,  and  the  northwestern  half  of  Vermont. 

The  species  has  not  been  found,  so  far  as  we  know,  in  the  West  In- 
dies, though  we  certainly  think  that  it  exists  there.  Both  Guen^e  and 
Walker  mention  it  from  various  parts  of  South  America — Venezuela, 
United  8tat«8  of  Colombia,  and  Brazil.  In  Europe  it  has  been  recorded 
£k>vi  the  Isle  of  Wight-,  and  from  Lewes,  South  England.  Farther  eamt 
tbe  motb  has  been  captured  in  tbe  Province  of  Nepaul,  North  India,  in 
Java,  in  several  localities  in  Australia,  and,  to  end  our  list,  in  New 
Zealand. 
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CAPACITY  FOa  IHJtTET. 

It  seems  Btran(;e,  indee<l,  that  Leucania  unipunctaf  widespread  as  it 
is,  should  be  destructire  only  in  tlic-more  nortbem  of  Uie  United  States; 
yet  Huch  seems  to  be  the  case,  bo  far  as  we  have  any  facts  to  warrant 
conclusions.  Here,  however,  the  c;ipacity  for  ipjnry  is  very  great. 
Hardly  a  year  paeses  by  without  its  appearance  ia  some  part  of  thia 
area,  and  a  resulting  damage  to  crops  of  hundreds  of  thonsands  of  d^- 
lara.  Its  high  rank  as  an  injurious  insect  is  so  well  known  that,  in  the 
absence  of  definite  statistics  aa  to  losses,  it  seems  hardly  worth  dwell- 
ing upon.  In  fact  the  only  case  in  which  statistics  have  been  attempted 
is  the  estimate  of  damage  to  western  Massachusetts  in  1861,  where 
it  was  placed  at  half  a  million  of  dollars,  and,  as  there  were  twenty 
States  damaged  to  a  greater  or  less  extent  this  same  year,  the  total 
loss  for  1861  could  not  be  fur  from  $10,000,000. 

The  injury  to  crops  tn  1861  was,  however,  as  we  shall  soon  show,  more 
widespread  than  in  any  preceding  or  succeeding  year;  yet  even  in 
years  of  local  appearance  the  injurj-  is  sometimes  very  great.  Last 
year  (]SSt],  for  instance,  the  amoont  of  damage  done  to  a  single  crop 
(oata)  in  llliuois  and  Indiana  was  not  far  from  tbree-qaarters  of  a  mill- 
ion dollars.  The  magnitudeof  the  interests  involved  causes  even  aslight 
percentage  of  loss  to  represent  a  very  large  sum.  This  ia  readily  shown 
by  the  fact  that  in  18S0  the  value  of  those  crops  subject  to  the  ravages 
of  Lettcania  amounted  to  over  one  billion  seven  hundred  millions. 

PIST  HISTOBT. 

In  1854  Charles  L.  Flint  compiled,  for  the  report  of  the  Secretary  of 
the  State  Board  of  Agriculture  of  MassacbuBetta,  "an  account  of  the 
meteorology  of  the  New  England  States  with  reference  to  the  years  of 
drought  from  1623  on  to  the  date  of  writing."  In  this  account  appear 
incideutally  the  following  notices  of  worms,  which  may  possibly  refer  to 
Lencnnia : 

1032.  "The  worms  made  extensive  ravages  on  the  com." 

1646  and  1649  "were  caterpillar  years." 

1666.  "The  Indian  com  eaten  by  the  worms." 

1743.  "Millions  of  devouring  worms  in  armies,  threatening  to  cnt  off 
every  green  thing." 

1762.  "At  last,  when  the  com  was  planted,  millions  of  worms  appeared 
to  eat  it  up." 

1770.  "A  very  uncommon  sort  of  a  worm,  called  the  Canker  Worm, 
ate  the  corn  and  grass  all  as  they  went  above  ground,  which  cnt  short 
the  crops  in  many  places."  , 

Of  these  entries  that  of  1743  is  the  only  one  which  has  been  quoted 
as  a  genuine  Army  Worm  reference;  it  is  indeed  always  mentioned  as 
the  first  Army  Worm  year.  Butwemnstnotoverlook  the  fact  that  while 
the  entries  of  1032  and  1666  may  refer  to  BeliutkU  armigera,  those  of 
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1616  and  1649  to  any  one  of  many  species,  and  that  of  1762  to  eome  cat- 
worm,  yet  they  may  also,  one  or  all,  very  possibly  refer  to  Leacania. 
For  exact  pnrposes,  however,  we  may  agree  with  Fiteh  and  the  others 
who  have  followed  him  so  closely,  in  consideriDg  1743  as  the  flrat  Army 
Worm  year  of  which  we  have  pretty  definite  proof.  We  are  also  in- 
clined to  think  that  Flint's  qaotation  in  regard  to  1762  has  reference  co 
Iiencania,  though  not  as  certainly  as  that  of  1743. 

Concerning  the  appearance  of  the  Army  Worm  in  1770  there  can  be 
liut  little  doubt,  for,  in  addition  to  the  quotation  given  above,  we  have 
two  graphic  accounts  which  quite  evidently  point  to  the  true  Army 
Worm  as  the  author  of  the  damage.  The  first  is  that  given  by  the  Bev. 
Grant  Powers,  in  hie  Historical  Sketches  of  the  Co5a  Ooantry  (Sew 
Hampshire),  published  at  Haverhill,  N.  H.,  in  1841 : 

In  th«  snmniGT  of  1770  this  whole  geoKon  ytsta  visited  by  an  eitraordlnaiy  calamity, 
•nch  a  one  aa  the  couatry  never  experienced  before  or  siace,  beyond  what  I  shall  here 
Specify.  It  was  an  aimy  of  warmB,  which  extended  from  Lancaster,  N.  H.,  to  Horth- 
fleld,  in  Hsssachusetts.  They  began  to  appear  the  latter  part  of  July,  1770,  andooa- 
tioned  their  ravages  nntil  September.  Tlie  inhabitants  denominated  them  the 
"Northern  Army,"  as  they  iseemed  to  advance  from  the  north  or  northwest  and  to  pa« 
«aet  and  eonth,  although  I  do  not  learn  that  they  ever  pswed  the  high  lands  between 
the  Conneoticnt  and  Herrimaok  Bivers.  They  were  altogether  too  Innomerable  for 
mnMtiide.  Dr.  Barton,  of  Thetfort,  Vt.,  told  me  that  he  had  seen  whole  paaturea  so 
(uveced  that  heconld  not  pntdown  hie  finger  in  a  single  spot  without  placing  it  npon 
«  worm.  He  said  he  had  seen  more  than  ten  bnshels  In  a  heap.  They  were  anllke 
anything  wbloh  the  present  generation  have  ever  seen!  There  was  a  stripe  apou  the 
back  like  black  velvet,  on  either  side  a  yellow  stripe  fbim  end  to  end,  and  the  rest 
of  the  body  was  brown.  They  were  Hometimea  seen  not  larger  than  a  pin,  but  in 
their  maturity  they  were  aslongaaaman'a  Gnger  and  proportionably  large  inolrcnm- 
ffeienee.  They  appeared  to  be  in  great  haste,  except  when  they  halted  to  devour  their 
food.  They  filled  the  houses  of  the  Inhabttante,  and  entered  theit  knead ing-trougfas, 
«•  did  the  ntigs  Id  Egypt.  They  would  go  up  the  side  of  a  hoose,  and  over  it,  In  sach 
«  compact  column  that  nothing  of  the  boards  or  ahii^Iea  could  be  aseni  They  did 
not  t^e  hold  of  the  pnmpkin  vine,  peaae,  potatoes,  or  flat ;  but  wheat  and  corn  dis- 
Appearsd  before  aa  if  by  magic.  They  would  climb  up  stalks  of  wheat,  eat  off  the 
stalk  just  below  the  head,  and  almost  aa  soon  as  the  bead  had  fallen  npon  the  ground 
it  was  devoured.  To  prevent  this  the  men  would  "  draw  the  rope,"  aa  they  termed 
It;  that  ii,  two  men  would  take  a  rope,  one  at  each  end,  and  pulling  ftom  each  other 
until  it  was  nearly  straightened,  they  wonld  paw  through  their  wheat-flehts  and 
brush  off  the  worms  fW>m  the  stalks,  and  by  perpetual  ^tion  they  retarded  the  de- 
•tmotion  of  their  wheat ;  bnt  it  was  doomed,  flnaliy,  to  extinetion. 

There  were  fields  of  com  on  the  meadows  in  Haverhill  and  Newbury,  standing  ao 
thick,  large,  and  tall  that  in  some  instancee  It  was  difficult  to  see  a  man  standing 
more  than  one  rod  hi  the  field  fhim  theontermoatrow;  bat  In  ten  daya  from  the  first" 
•ppeacanca  of  this  Northern  Army  nothing  remained  of  this  com  bnt  the  hare  stalks  I 
Every  expedient  was  resorted  to  by  the  inhabit-auta  to  protect  thelrfieldaof  oom,  bnt 
'  All  in  rain.  In  the  first  place  they  dug  trenches  around  their  fields  a  foot  and  a 
half  deep,  hoping  this  might  prove  a  defense;  but  tbey  soon  filled  the  ditch,  and  the 
millions  that  were  in  the  renr  went  over  on  the  backs  of  their  fellows  in  the  trenoh 
And  took  possession  of  the  interdicted  food. 

The  luhabitaots  then  adopted  another  expedient.to  save  those  fields  yet  standing. 
They  cut  a  trench  as  before ;  then  took  ronnd  aud  smooth  sapling  sticks,  of  6  or  8 
inohea  diamet«r  and  6  or  8  feel  in  length,  sharpened  them  to  a  point,  and  with  these 
made  holes  In  ths  bottom  of  the  ditch,  ouoe  in  X  or  3  feat;  and,  as  their  meadows 
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were  bottom  lanils,  they  experienced  no  diffionlty  in  extending  these  holea  to  9  or  3 
feet  iu  depth  below  ibe  bottom  of  the  tienoh.  The  sides  of  these  holes  were  made 
emooib  bj  the  bar  ox  lever  which  made  the  holes,  and  as  soon  as  the  worm  stepped 
from  the  precipice  he  ended  at  the  iHtttom,  and  ooald  not  Bscend  ag^n;  indeed,  he 
was  soon  batied  by  his  nnfortunate  fellows  who  socceeded  him  in  bis  down&lL  Now 
those  who  made  these  holes  to  entrap  their  inTadera  went  aronad  their  fields  and 
plnnged  these  pointed  levers  into  the  holes  filled  with  worms,  and  destroyed  every 
one  of  them  at  a  siogle  thrust,  nhethei  it  was  a  peck  or  ahaif  bnshel.  By  nnnmlt- 
ting  elToTt  in  this  way,  some  reserved  to  themselves  com  enough  for  seed  the  next 

About  the  1st  of  September  the  worms  suddenly  disappeared ;  and  wheie  they  ter- 
minated their  earthly  career  is  unknown,  for  not  the  carcass  of  a  worm  was  seen.  Id 
Just  eleven  years  afterward,  iu  1781,  the  same  kind  of  worm  appeared  again,  and  tha 
fears  of  the  people  were  mnch  excited ;  but  they  were  comparatively  few  in  number, 
and  no  one  of  the  kind  has  ever  been  seen  since. 

He  tlien  goes  on  tx>  say  that  if  it  had  not  beeo  for  the  pmnpkinaf ' 
vhich  thrived  marvelously  in  the  cora-flelils  after  the  grain  had  been 
destroyed  by  the  worms,  uiaBy  people  vould  have  died  the  ensaing 
winter  from  the  scarcity  of  food  conseqnent  upon  the  ravages  of  the 
worms.  The  extraordinarj-  abundance  of  wild  pigeons  also  helped  to 
sostain  many  who  otborvrise  would  have  perished. 

The  account  which  Fitch  quotes  from  Noah  Webster  on  PeetilentiEtl 
Diseases  (I,  259)  may  here  be  given,  aa  it  presents  one  or  two  points  of 
difference  &om  Fowers's  account,  which  are  italicized. 

In  1770  a  blank  worm  about  an  inch  and  a  ha\f  Jong  deronred  the  grass  and  com. 
Wever  was  a  more  singula!  phenomenon.  These  animals  were  generated  suddenly  in 
the  Northern  States  of  America,  and  almost  covered  two  or  three  hnndred  miles  of 
country.  They  all  moved  nearly  in  one  direction,  and  when  they  were  intetoepted 
by  ftorrowB  in  ploughed  land  they  fell  into  them  in  each  QombeTS  aa  to  form  heapa. 
The]/  «nigktiliell«rinthegr(i*»,a  hot  tii»  being  fatal  to  tkem.  They  disappeared  suddenly 
about  the  close  of  June  or  begiuning  of  July, 

From  Powers's  description  of  the  worm  alone  mnch  doubt  migbt  ex- 
ist as  to  its  identity  with  Leacania.  Indeed  it  applies  much  more  closely 
'  to  a  large  sphinx  larva,  the  JMlephila  ItJieata,  Fabr.  It  may,  however,, 
have  beeu  written  some  years  afterwards,  the  size  of  the  worms  having 
become  magnified  in  the  memory  of  the  writer,  and  tlie  other  details  con- 
fused. Webster,  as  is  seen  in  tbe  above  qaotatiou,  gives  more  nearly 
tiie  correct  size,  and,  all  things  considered,  the  worm  was  most  probably 
the  true  Army  Worm. 

Iu  179U  Webster  again  records  their  appearance,  this  time  in  Con- 
necticut, as  follows: 

In  1790  millions  of  the  black  worms  noticed  in  1770  reappeared  in  Conneotieat, 
appearing  at  Hartford  and  Norwich,  and  disappearing  in  these  places  at  the  same 
time.  They  were  very  destructive  to  the  grass  and  com,  but  their  existence  wa» 
short,  all  dying  in  a  few  weeks. 

In  1817  the  worms  again  appeared  in  Massachusetts,  Kew  York,  and 
other  parts  of  the  country.  Fitch  quotes  from  tbe  Albany  Argus  as  fol- 
lows: 

Woraetttr,  Jfay  2S.— We  learn  that  tbe  ilaek  leorm  is  making  great  ravages  on  soma- 
farms  in  this  town,  and  In  many  otberplaoesiu  this  part  of  the  country.    Their  ma^ib 
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b  a dloplByed Golnmn,  aDd their progieu Una  diBtiuotly  marked  oa  tlieoouraaof  » Ore 
which  liuaaTernin  tbe  herbage  in  a  dry  pasture.  Not  abladeof  graAsisloftatanding 
in  their  rear.  From  the  appearance  of  the  worm,  it  ia  Boppoaed  to  be  thoaame  wliiub 
BBuall;  i  11  reata  gardens,  and  lacommDoly  called  the  cut- worm.  We  are  informed  that 
ubont  forty  jeacB  ago  the  aame  kind  of  worm  made  great  destructioo  in  plonghed  land, 
Mnong  spring  grain,  bnt  particnliirly  in  flelda  of  flax. 

The  Albany  Argus  adds  to  the  above  as  follows : 

Thin  black  worm  ia  also  destroying  the  vegetation  in  the  northern  towns  of  Beuase- 
Ifter  and  eastern  sections  of  Saratoga,  Many  meadows,  and  pastures  have  been  ren- 
dered by  their  depredations  aa  horren  as  a  heath.  It  appears  to  be  the  some  species 
of  worm  that  has  craatod  so  mnoh  alann  iu  Woroeslec  Connty,  bat  we  sUQMot  it  ia 
diSerent  from  the  cnt-wonn,  whose  ravages  appear  t«  l>e  oonflned  to  coro. 

In  1818  ot  1820  the  worm  appeared  iu  largfennmbers  in  Union  Oonnty, 
Dlinois,  se  Wulsh  was  informed  by  one  of  his  correspoDdents. 

1826. — Iu  this  year  the  worma  damaged  the  timothy  crop  in  parts  of 
Ohio,  as  appears  from  an  article  by  Jos.  Bradshaw  in  tbe  Fatmei's  Be- 
porter  (Ohio),  1835,  copied  in  the  American  Farmer's  Begister  of  the 
same  year.  They  also  appeared  this  year  iu  Perry  Connty,  Illinois,  ac- 
cordioe  to  Walsh. 

1826. — Damaged  the  crops  iu  Perry  Connty,  Illinois.     (Walsh.) 

1830.— Did  much  injury  iu  Illinois,  according  to  the  New  England 
Fanner  of  July  2, 1830. 

1834.— Perry  County,  Illinois.    (Walsb.) 

1835. — According  to  Yolnme  Vof  the  Cultivator  (Boston),  the  Army 
WormthisyearappearediuMissonri — nineteen  years  earlier  than  tbe  first 
appearance  in  this  State,  giren  in  our  Eighth  Missouri  Entomological 
Eeport  In  this  instance  ia  mentioned  for  the  first  time  the  good  which 
the  worma  occasionally  do  by  stripping  off  the  leaves  affected  by  rust. 
It  also  damaged  tbe  timothy  crop  in  Ohio  this  year,  as  we  leam  from  the 
article  of  Job.  Bradshaw  mentioned  above.  It  also  appeared,  according 
to  Thomas,  in  Vermillion  Connty,  Illinois. 

1837. — Yennilliuu  Connty,  Indiana.     (Old  agricultural  newspaper.) 

1838.— Union  County,  Illinois.     (Walsh.) 

1839.- Perry  Oonnty,  Illinois.     (Walsh.) 

1841.— Perry  County,  Illinois.     (Walsh.) 

1843. — This  was  a  year  of  more  extended  appearances.  According  to 
Walsh  it  damaged  tbe  crops  of  Union,  Perry,  and  some  of  the  northern 
counties  of  Illinois.  Fitch  states  that  it  appeared  this  year  at  numerons 
points  in  Korthem  Illinois,  and  from  iin  old  number  of  the  Country  Qen- 
tlemau  we  leani  that  it  did  some  damage  in  Western  Hew  York. 

1845. — Korthem  Illinois  (Walsh);  numerous  points  iu  Iforthern  Illi- 
nois (Fitch). 

1849. — This  year  it  again  appeared  in  niinoii),  according  to  Walsh,, 
and  also  in  Southwest  Michigau,  according  to  the  Michigan  Horticalt- 
urist, 

1850.-IUinoi8.    (Walsh.) 

1854.— According  to  the  statement  of  Mr.  M.  P.  Iient-z,  of  Bodheport^ 
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Mo.,  the  vrorms  abounded  this  year  in  parts  of  Boone  County,  Missotin, 
as  stated  in  our  Eighth  Missouri  Entomological  Beport. 

1355. — ThiB  was  the  year  in  which  Mr.  John  Kirkpatrick  first  studied 
the  Anay  Worm.  He  reaied  the  worms  to  the  perfect  state  and  de- 
scribed the  larva  and  the  moth.    Their  work  is  described  as  follows: 

Lost  seuou  (16&S),  In  coiiHeqnenoe  of  the  beBTj  raim  to  tbeeu-lyportof  Jaue,  the 
flataoftbe  Cuyahoga  (NoTtheraObio}wei«  flooded.  After  the  sobsideuce  of  the  irater, 
and  while  the  gnus  was  yet  coated  with  the  mnddy  deposit,  myriads  of  small  blaokialt 
«at«rpil[BrH  appeared;  almost  every  blade  had  its  iohttbitaat;  no  animal  ooald  feed 
npoD  it  withaiit  at  evbry  biu  Bwallowiug  several;  if  a  new  blade  sprang  up  it  was 
immediately  devoured  J  hut,  what  waa  mors  remarkable,  the  Insects  did  not  attempt  to 
cemove  to  land  a  foot  or  two  higher,  but  that  had  not  been  covered  by  the  water. 

185C.— Union  Connty,  Illinois. 

1857. — In  1857  the  worms  again  appeared  in  Union  County,  Illinois, 
and  also  in  Maryland.  A  writer  from  the  latter  State  gives  an  accouut 
■of  the  worms  in  the  New  Jersey  Farmer  of  that  year.  He  describes 
for  the  first  time  two  of  the  Army  Worm's  parasites — the  one  a  Micro- 
gaster  (probably  if.  militarig  Walsh),  and  the  other  a  Tachinid  (prob- 
ably Klrkpatrick's  Nemorixa  leucanus). 

1858. — Illinois  (Fitch) ;  northern  counties  of  Illinois  (Walsh). 

1861, — This  is  by  far  the  most  celebrated  of  the  Army  Worm  years, 
'because,  in  the  first  place,  the  worms  appeared  in  destraotive  numbers 
•over  an  immense  extent  of  country,  and,  in  the  second  place,  beoause 
this  appearance  called  forth  the  elaborate  articles  of  Fitch,  Walsli, 
Kirkpatrick,  Thomas,  Packard,  and  Sburtleff.  Indeed,  barring  Klrk- 
patrick's short  note  in  1855,  this  was  the  first  year  in  which  the  Army 
Worm  had  be«n  at  all  scientifically  studied.  Its  distribution  this  year 
-was  as  follows : 

It  was  first  noticed  in  nnmbers  snfflcient  to  oanse  alarm  In  Tennessee  and  Ren- 

-tncliy  daring  the  month  of  April;  and  toward  the  close  of  the  same  montti  it  ap- 
peared in  the  Honthem  conntleti  of  Uliuois.     By  the  end  of  June  it  had  visited  neaily 

-all  portions  of  the  latter  State,  proving  more  or  less  destniotiTe  to  giaes,  wheat,  oats, 
rye,  sorghum,  and  corn. 
Its  advent  in  Missouri  was  simnltaneoas  with  that  in  rlinois,  and,  Judging  from 

-what  facts  I  have  accumulated,  it  occurred  very  generally  over  this  8tat«,  tbongh 
reoordfld  only  in  Si^nt  Louis,  Jefferson,  Warren,  B«one,  Howard,  and  Pike  Counties. 

.No  mention  is  mode  of  its  oooorreuoe,  at  this  time,  in  any  (tf  the  Slat«s  or  Territeriea 
west  of  Uissonri,  bot  to  the  east  scaroely  a  single  State  escaped  itfl  ravages.     In 

inany  portioiks  of  Ohio  it  sntiiely  destroyed  the  hay  and  grain  crops.    (Biley's  6th  Mo. 
Ent.  Rept.) 
Along  the  Ohio  Biver,  in  the  soutliern  part  of  the  State,  and  even  as 

-far  ubrtb  as  Shelby  County,  the  damage  was  all  done  prior  to  the  mid- 

•dle  of  June,  while  in  the  northern  counties,  bordering  on  Lake  Erie, 
the  worms  were  not  observed  until  the  1st  of  August.  They  were  prev- 
alent in  Indiana,  the  northern  and  western  portions  of  Pennsylvania, 
the  southern  and  western  portions  of  New  York,  as  far  north  as  Seneca 
County;  in  all  New  Jersey,  and  throughout  all  New  England,  along 

the  eeacoast  as  f^r  as  the  Saint  Croix  Siver,  in  Maine,  and  as  far  north 

-as  Montreal,  in  Canada. 
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In  ISOS  and  1S66  it  attracted  attention  in  restricted  localities  in  Illi- 
unig  and  Missouri.  Id  1860  it  again  appeared  in  vast  numbers  in  many 
portions  of  Missoari,  especially  in  Saint  Louis,  Jefferson,  Cooper,  Calla- 
way, Henry,  Saint  Ciftir,  Marion,  Ralls,  and  Lafayette  Counties ;  also  in 
Illinois  and  Indiana. 

1870, — In  this  year  tlie  worms  were  reiwrted  to  the  Department  from 
Jefferson  and  Crawfonl  Counties,  Kansas;  Polk  and  Osage,  Missoari, 
and  Bichland,  Wisconsin, 

1871.— Marion  and  Morgan  Counties,  Illinois  (Prairie  Farmer  Kecord) ; 
Linn,  Louisa,  Washington,  Appanoose,  and  other  connties  in  Iowa 
(State  Agricultural  Eeport,  1871),  and  Warren  County,  Kew  Jersey 
plonthly  Beport  Department  of  Agriculture,  1871). 

1S7S, — Id  19TS  it  wsh  more  widospread,  and  I  received  specimens  from  severs!  cor- 
respondents,  iu  Iowa  more  particularly.  It  was  reported  in  Louisa,  Van  Bucen,  Wa- 
pello, JeffsTBOD,  Muscatine,  Jasper,  Wasbington,  Iowa,  and  Adame  Countiea  in  tliat 
State,  and  v«ry  generally  iu  WiBconsin,  lu  Obio,  and  In  Kentucky.  It  attracted  le«s 
attention  in  lUinols  and  Hissouri,  though  I  met  nith  It  frequently  in  the  last-named 
State.  It  waa  also  reported  from  Tioga  County,  New  York.  Graphic  accounts  were 
likewise  published  of  its  devastations  in  Tennessee,  and  the  California  Farmer  of  July 
25, 1973,  reported  legions  of  Army  Worms  as  appearing  over  that  State  epontaneously, 
and  "stripping  TiQe«  and  potato  fields."  From  this  last  statement  Ilnfer  that  they 
were  of  some  species  other  than  the  one  we  are  considering. 

But  the  most  interesting  manifestation  of  the  insect  during  the  year  1B73  was  in 
the  vicinity  of  Peshtlgo,  in  the  northeastern  portion  of  WIbeou sin.  It  will  beremem- 
ber«d  that  of  the  memorable  fire«  that  ravaged  the  northwes^rn  country  in  the  faU 
of  1871,  none,  after  that  of  Chioago,  attracted  more  attention  or  caused  more  eyopa- 
thy  for  the  euQecen  therefh>m  than  that  which  swept  through  Foahtigo,  destroying 
the  whole  town  and  causing  numerous  deaths  and  great  distress.  During  July  of 
the  fbllowing  year  the  people  of  Feshtigo  suffered  another  infliction  in  the  shape  of 
armiea  of  woiraa  that  destroyed  the  eR>ps  and  were  so  numerona  that  in  many  place* 
they  could  be  shoveled  up  by  bushels,  and  fell  into  wells  in  such  myriads  as  to  render 
the  water  foal  and  useless.  This  case  has  such  sn  interesting  hearing  on  the  insect's 
natural  history  that  I  shall  revert  to  it  again  under  that  head.  For  the  present  it  is 
only  necessary  to  say  that  there  can  be  no  doubt  as  to  the  species,  as  specimens  le- 
oei?ed  by  Dr.  I*  Baron  and  by  myself  showed  It  to  be  the  insect  under  considera- 
tion.   (Riley's  8th  Mo,  Ent.  Kept.) 

.  In  addition  to  these  localities  we  have  the  following  from  the  ento- 
mological records  in  the  Monthly  Beports  of  the  Department  of  Agricult- 
ure: Wabash,  Monroe,  Lawrence,  Carroll,  Ogle,  and  White,  Ulinois; 
Cherokee  and  Labette,  Kansas ;  Posey,  Gibson,  Spencer,  Hancock, Mar- 
ion, and  Pike,  Indiana,  and  Henry  and  Nahaska,  Illinois.  Also  in  a  few 
localities  in  Bho<le  Island  and  Gonnecticnt  the  sod-corn  and  the  grass 
crops  were  taken. 

1873. — This  year  the  worms  injured  the  grass  crop  iu  Kortbumber- 
laud  County,  Virginia,  in  July  (undoubtedly  the  second  brood),  and  they 
also  occurred  during  the  year  in  Bedford  County,  Tennessee,  on  clover; 
iu  Posey  and  Dubois  Counties,  Indiana,  on  meadows;  and  also  in  Ed- 
wards, Williamson,  Franklin,  and  Perry  Counties,  lUiuois,  also  on  mead- 
ows. 

7  E  0 
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1874. — Ib  1874  the  worms  were  decidedly  more  iDjnrious  than  in  the 
preceding  year.  In  KeDtacby  they  appeared  in  Logau,  Adair,  McLean, 
Livingston,  Breckinridge,  Taylor,  and  Ohio  Conntiesj  in  Teuoessee,  in 
Knox,  Chatham,  and  Putnam  (Jouuties,on  grass,  and  in  Dickson  County, 
on  millet ;  in  Missouri,  in  Saint  Genevieve  and  Logan  Counties,  and  in 
Illinois,  in  Marion,  Edmunds,  Jackson,  and  Montgomery  Counties.  In 
his  Entomological  Becord  for  this  year,  Glover  says  that  Zeucania  uni- 
puncta  in  July  damaged  grass  in  Eichland  County,  South  Carolina, 
Heard  County,  Georgia,  and  Macon  County,  Alabama;  bat  it  seems 
quite  likely  that  the  insect  doing  the  damage  was  the  '* Grass  Worm" 
{Lt^bf/gmafrugiperda  Sm.  &  A.),  and  Jiot  Leacauia. 

1875. — The  following  account  of  the  work  of  the  Army  Worms  dar- 
ing the  year  1S75  is  taken  &om  Glover's  Eutomological  Becord,  in  the 
Monthly  Beports  of  the  Department  of  Agriculture  for  that  year,  page 
369,  and  in  all  probability  refers  to  Levcania  unipujiotai 

OBASS  AKHY  WOKM8  {Ltucania  anipantla  prob.)- 
This  insect  appeared  in  Liceoln,  Maine,  enrlj  in  Anguat,  and  destrojod  some  fields 
of  gnia  and  otliei  crops,  In  NowiHirt,  Rbodo  Islnnd,  tliej  overran  Bevetal  Qelds, 
eating  all  the  grass  aad  most  of  the  cereals,  including  soma  comfie'ids.  Thej  vere 
here  fall;  as  destracttye  as  in  1861.  Tlicy  also  ajipeared  In  Cambria  and  Cliostet, 
FennsylTania;  in  Frederich,  Maryland;  iu  Craig,  Qrajeon,  and  Angasta,  Virginia; 
Tucker,  Bandolpb,  and  Nicholas,  West  Virginia.  Insects  called  Army  Worms  iroru 
deatractive  to  oat  crops  iu  Ohio.  In  Fulton,  nliere  tbey  had  been  prevjonstj  compar- 
atively nnknoim,  they  came  by  millions,  cutting  the  stalks  of  oats  and  leaving  the 
ground  covered  with  the  ginin.  Ilanoock  lost  50  per  cent,  of  the  crop,  nhich  was  also 
greatiyiDjnred  ioHenry,  Van  Wert,  Fnllon,  Montgomery,  Mercer,  Auglaize,  Crawford, 
Delaware,  Lucas,  Union,  Warrea,  Mon'ow,  and  Adams.  In  Licking  the  general  de- 
Btniction  of  oats  vas  supplenientBd  by  serious  injury  to  the  com.  Tbey  cut  ofl  the 
leaves  aud  heads  of  the  outs  Just  ready  to  harvest.  The  insect  is  described  as  resem- 
Lliug  the  cut-worm,  bnt  a  little  lighter  colored,  hciug  a  light  browu.  In  some  cases 
they  attached  every  green  thing.  In  Monroe  and  Branch,  Michigan,  they  destroyed 
not  only  oats,  but  grass,  corn,  wheat,  and  rye.  They  are  also  reported  in  Franklin, 
La  Porte,  Whitely,  and  De  Kalb,  Indiana,  and  in  Alexander  nnd  Ogle,  Illinois. 

From  the  regular  entries  of  correspondents'  reports  we  gather  the 
following  additional  localities  for  this  year:  Montgomery  County,  Vir- 
ginia; Knox,  Greene,  and  Obion  Counties,  Tennessee;  Logan  Connty, 
Kentucky ;  Saint  Genevieve  (May  20),  Boone,  Perry,  Howaixl,  Gascon- 
ade, Montgomery,  Madison,  Cape  Girardeau,  aud  Bollinger,  Missouri  ; 
in  Pike,  Perry,  Jersey,  Bandolph,  Itfadison,  Sangamon,  Monroe,  and 
Clinton,  Illinois;  Logan  and  Medina,  Ohio.  From  Clallam  County, 
Washington  Territory,  came  the  following  report: 

Timothy  attacked  by  Army  Worms,  which  caused  oar  farmers  to'commGnoe  bay- 
making  sooner  than  they  intended. 

We  supplement  the  above  and  conclude  the  record  for  1875  by  the 
following  from  our  Eighth  Missouri  Entomological  Eeport: 

Daring  the  latter  part  of  May,  or  just  abont  tbe  time  tliat  there  was  the  greatest 
crastemntion  regarding  the  looiists,  our  papenj  coutnincd  dispatches  from  various 
parts  of  Southern  Illinois  and  Central  Miasonti  to  the  cITect  that  the  Army  Worm  liad 
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appealed  in  oonntleu  millioDS,  and  iroB  dcstrojiagtbe  grain  crops  at  an  aUnnmgTato. 
During  the  laat  week  of  that  month  AJr.  C.  M.  SaniBola,  of  Cliulou,  Kj.,  Ijroughtspeol' 
mens  to  mj  offloe  i^ith  the  itatement  that  they  were  oommon  and  doing  much  dam- 
age all  over  the  northwestem  portion  of  Kentncky.  It  was  alao  reported  from  variooa 
parts  of  Dalawara  and  of  Ohio  about  the  same  time.  Somewhat  later  it  appeared  In 
Iowa,  and  I  qaote  the  following  acconnt  of  its  advent  at  Fort  Madison,  &om  a  letter 
from  Di.  A.  W.  HofboeUter: 

"The  Arm;  Worm  was  Tery  troableaome  in  some  localities  near  Fort  Uadiaon, 
About  the  first  of  Jane  immense  nnmbeiH  of  caterpitlars,  one-half  inch  long,  were  ob- 
served in  low  grounds,  subjeot  to  overflow  or  standing  water.  Their  eating  creatad* 
noise  which  could  b«  heard  at  a  distanos  as  a  dull  gratingor  sawing  sonnd.  About  th* 
31^4  they  bored  into  the  ground  and  pupated,  and  in  about  two  weeks  afler  appeared 
aa  moths,  I  had  cangbt  the  Xeuoatila  vniptnieta  in  the  tall  of  187S  and  spring  ot  1876 
in  great  unmbers  by  tlie  process  of  sagariug,  looking  at  both  seasons  very  tteah ;  and 
therefore  it  is  a  riddle  to  me  whether  there  is  another  brood  or  whether  some  pup* 
remain  dormant  till  fall  or  next  spring.  All  my  pupa  hatched,  but  I  did  not  see  tb* 
moths  cohabit,  nor  did  I  find  young  or  new  lorvn  during  the  sammer.  This  IkU  the 
moths  are  leas  numerous  than  last  fall." 

During  the  latter  part  of  July  and  August  it  attracted  attention  in  New  Tork,  and 
by  the  middle  of  the  latter  month  was  swarming  on  Long  Island.  In  September  and 
October  it  was  extensively  reported  in  New  England,  where  it  did  much  injury  t« 
Hungarian  grass  and  to  oats.  Ifr.  B.  P.  Mann,  of  Cambridge,  Uaee.,  who  took  Ih* 
moth  at  sugar  as  late  B8  0otobQr27,8enda  me  the  following  extracts,  which  wilt  show 
the  time  of  year  and  the  numbers  in  which  they  appeared  in  different  parts  of  New 
England: 

'•Army  Worms  are  very  destructive  tc  vegetation  around  Hachias  [Maine].  Thera 
has  been  nothing  like  thorn  ainoB  leei.  •  ■  •  The  Army  Worms  have  appeared  in 
large  numbers  at  Co1cheBtor[CoDn.],  and  aredoing  much  damage  to  the  crops." — {Bm- 
toK  Daily  AdterlUer,  August  10  and  11,  1875. 

"  The  Army  Worm  appeared  in  immense  numbers  on  Sunday  at  Sussex,  on  tba 
government  railway  liue,  east  of  St.  John  [N.  B.],  aad  since  that  time  the  ravages 
have  created  wide-spread  alarm.  Fields  of  grain  have  been  destroyed.  Horse  roUen 
run  over  the  road  where  they  crossed  did  not  perceptibly  lessen  their  numbers.  A 
dispatch  &om  St.  Andrews  says,  the  Army  Worm  invaded  that  town  yesterday,  m>t- 
eiing  the  streets,  fields,  and  lanes  in  every  direction,  and  devoDring  the  grass  and 
grain  in  spite  of  every  opposition.  They  are  still  ad vanolng." — [IMd.,  Angnat  1^  . 
1B75. 

"A  worm  has  been  discovered  in  Hollister  [Mass.]  in  such  large  qnantjties  as  to 
lead  to  the  supposition  that  it  may  be  the  Army  Worm  again.  The  army  has  inyaded 
Delham.  TheybavedevastatedanaoreofHuugarianownedby  Mr.  Greenwood  PoBer, 
a  large  field  ^  gnus fi>r  Mr.  Lnther  Fisher ;  also  for  Ur.  L.  Baker." — [JUd.,  August  1^ 

isre. 

"Thesonthshise  [of  Mass.]  in  the  vicinity  of  Black  Bock  has  of  late  been  -visited 
with  an  lunnmerable  host  of  moths,  commonly  called  millers.  They  took  possession 
of  rooms,  whioh  were  accessible  by  the  windows  being  left  open,  in  snch  anmbers 
that  It  was  the  work  of  days  to  rid  the  rooms  of  tlieir  presence.  Their  origin  is  a 
myst«Ty ;  but  tbey  entered  rooms  facing  north  in  such  flocks  that  It  is  a  theory  thai 
they  came  in  flwm  the  aea.  In  one  smaUioom8W  were  killed."— [JK4.,  Septembers, 
1676. 

The  most  noticeable  feature  connected  with  the  appearance  of  the  worm  in  ouiom 
State  was  its  harmlesBness,  or  non-appearance  In  the  western  or  looust-stiicken  portion. 
Host  of  these  counties  are  large  stock-raising  counties,  and  abonnd  in  rieb  prairie  and 
good  meadows.  Underordinary  oircnmstances,the  worms  would  have  flourished  thei*, 
but  last  apring,  though  I  have  records  of  their  appearance,  the  locusts  either  destroyed 
them  or  caused   them  to  starve  before  they  acquired  full  growth.    The  fallowiDg  IM 
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«f  coantieB  In  'T^lnch  im  Arm;  Worms  ^ere  noticed  or  in  nbicb  they  were  soon  kOreil 
«nt,  is  made  ap  i&om  reporta  from  wj  cotnepead^nta,  aud  vetj  forcibly  ilinBtr&tao 
the  feature  referred  to:  Andrew,  Barton,  Benton,  Bochanaii,  Hates,  Barry,  Caldwell, 
■Claj,  CliDton,  Caas,  Cedar,  DaTieaa,  Dade,  DuDklin,  Grnndy,  Gtntry,  Henry,  Harri- 
«ou,  Hickory,  Holt,  Jackson,  JobnaoD,  Jasper,  Lafayette,  Linn,  Morion,  McDonald, 
Macon,  Nenton,  Oregon,  Fnlaaki,  Pettia,  Putaam,  Hay,  Eollivaa,  Scotland,  Saint  Clair, 
Teiatt,  Taney,  and  Vemon. 

in  nearly  allof  the  ootintles  not  mentioned  I  have  record*  of  its  appearance,  and 
•olten  in  snch  nnmhers  fhat  whole  fields  aud  meadows  were  cat  down. 

1876. — The  only  reperts  for  this  year  come  from  Saline  aud  Gbase 
Coantips,  Kansas,  and  the  time  of  the  reporta  (August)  renders  it  prob- 
able that  Laphygma  not  Lencania  vae  the  author  of  the  damage. 

In  1877  and  1878  we  Lave  uorepoitswhateverof  damage  by  the  worms. 

1879. — In  the  latter  part  of  May  the  worms  appeared  in  Tery  injuri- 
ous niimbcrs  in  the  grass  fields  of  Norfolk,  Priucess  Auue,  Nausemond, 
and  Isle  of  Wight  Counties,  Yirginia,  and  a  little  later  near  Point  Look- 
■outjin  Saint  Mary's  County,  Maryland, in  wheat.  In  July  the  worms 
irere  reported  from  Keno  County,  Kansas. 

1880. — This  year  proved  to  be  one  of  great  damage  to  the  Northwest- 
ern States.  As  early  as  February  the  worms  were  reported  as  being 
veiy  injurious  to  winter  vheat  near  Maryville,  Blount  County,  Ten- 
nessee, and  in  Union  County,  South  Carolina.  About  the  1st  of  June 
they  were  reported  from  Maryland,  and  soon  after  in  Kent  County, 
Delaware.  Here,  after  destroying  the  wheat,  they  attacked  the  young 
com,  eating  it  to  the  ground. 

Simultaneously  with  their  appearance  in  Delaware,  they  were  found 
wn  Long  Island,  New  Torli,  and  in  Monmouth  County,  New  Jersey,  creat- 
ing great  alarm,  and  doing  much  damage  to  the  crops.  The  New  York 
4ailies  contained  column  after  column  of  informatioa  regarding  the 
spread  of  the  worms,  and  the  injury  done  by  them,  much  of  it  of  course 
'  of  a  highly  sensational  character  and  totally  unworthy  of  credence.  Id 
«arly  June  they  appeared  in  the  coast  counties  of  Connecticut,  and 
later  in  Massachusetts,  appearing  in  Portsmouth,  N.  n.,  July  3.  Ju 
warioQS  parts  of  Maine  they  were  found  daring  July,  and  August  12 
appeared  in  destructive  numbers  in  the  vicinity  of  Balifax,  Nora  Scotia. 
Meantime,  In  June,  they  were  found  in  the  southern  and  eastern  conn- 
.  ties  of  New  York,  on  Staten  Island,  all  through  New  Jersey  and  East- 
ern Pennsylvania.  Later  there  were  isolated  appearances  of  the  second 
bTOod  west.  August  19,  the  worms  did  some  damage  in  the  vicinity  of 
Indianapolis,  Ind.,  and  abont  the  same  time  in  Whiteside  County,  Illi- 
nois. In  late  July  the  second  brood  also  injured  the  grass  in  Shenan- 
doah County,  Virginia. 

Taken  altogether,  1880  seems  to  have  been  equal  to  1875  as  an  Army 
Worm  year,  and  the  two  to  have  been  second  only  to  1861. 

1881, — This  year  the  wcM-ms  were  reported  from  various  parts  of  New 
Tork,  Indiana,  Illinois,  Michigan,  Wisconsin,  and  Iowa.  In  the  first- 
named  State,  however,  the  ii^urioua  worms  proved  to  be  the  Bronzy  Cut- 
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worm  {Nephelodes  violana  Gneo^e)  apd  a  anialler  Fjralid  Itirva  {Crambus 
Tvlgivagellus)  both  of  which  are  treated  of  in  the  Report  of  the  Ento- 
tDoIogist  of  the  Department  of  Agriculture  for  1881-'Si3,  In  Wisconsin 
all  the  reports  investigated  proved  unauthentic  and  referred  either  to 
the  White  Grub  (larva  of  Lacknosterna  fu»ca)  or  to  the  Corn  Worm  (He- 
liotkis  armigera).  Many  of  the  newspnper  reports  from  Michigan  trcre 
also  unreliable,  though  Prof,  A.  J,  Cook  assures  us  that  the  genuine 
Army  Worm  was  destructive  in  several  localities  in  that  Stnte.  He 
saya  in  a  private  letter : 

The  devaststioDH  were  confined  to  the  Boatbweitom  pftrt  of  the  State.  The  conn- 
ties  damaged  were,  in  order  of  serloiuneBB  of  the  attack,  Saint  Joseph,  KaJamaioo, 
Van  Bnren,  Allegan,  Berrien.  The  damage  to  the  oat  crop  voe  verj  great  in  »om* 
sectioDS,  amounting  to  almost  a  total  loss.  Com  was  also  attacked,  and  con- 
Blderable  damage  done  to  this  orop.  The  most  damage  was  done  during  the  secoud 
and  third  weeks  of  Jaly.  The  seaaont  were  the  Tererse  of  the  rule  generally  adopted 
b.T  this  insect ;  1890  was  a  very  wet  year  in  Michigan.  Last  year  was  very  drj".  It 
was  asserted  that  there  was  a  second  inTssion  In  September.  Tbongb  this  was  re~ 
ported  in  seveiai  localities  in  the  same  region  that  was  invwled  in  July,  I  have  na 
positive  knowledge  that  the  insect  noticed  in  September  woe  the  (roe  Amiy  Worm. 

In  Iowa  one  account  at  least  plainly  shows  that  the  worm  indicated 
bj  this  name  was  the  Teut  Caterpillar  of  the  forest  {Clistocampa  gilva- 
tica).  In  Illinois  and  Indiana,  however,  there  was  no  mistake,  anil  the 
damage  done  in  these  two  States,  chiefly  to  oats,  though  partly  to  com, 
grass,  and  flax,  was  very  great.  The  contiguous  border  counties  of 
the  two  States  suffered  most  severely. 

CHARACTERS ;  DESORIJTIVE. 

This  division  of  the  subject  is  intended  to  be  purely  descriptive,  and 
to  contain  no  material  whatever  upon  habits.  The  necessity  of  includ- 
ing such  descriptions  in  this  chapter  is  clearly  evident,  for  in  1881  other 
destructive  worms,  some  of  them  allied  to  and  others  bearing  not  evea 
family  relation  to  the  Army  Worm,  were  mistaken  for  it."  The  minut^ 
est  details  as  to  the  characters  of  the  worm  in  its  earlier  stages  are  in 
fact  necessary  to  prevent  such  confusion,  since  without  them  it  is  almost 
impossible  at  such  early  age  to  distinguish  between  related  species  that 
may  closely  resemble  each  other  and  yet  have  very  different  habits. 
The  portions  here  placed  within  quotation  marks  are  taken  from  the 
Eighth  Missouri  Entomological  Eeport,  with  a  few  verbal  or  typo- 
graphical changes. 

THE  EGQ.    (PI.  I,  Fig.  S,  g.  \.} 

Thoeggofthe  Array  Worm  is  spherical,  smooth,  white,  and  opaque  when  first  laid, 
becoming  faintly  iridescent  and  more  sordid  before  hatching.  Its  average  diameter 
is  0.6™"  (.02a  inch),  and  its  perfect  outline  is  sometimes  altered  by  the  gummy  sub- 
stance which  is  exuded  by  the  moth  at  the  time  of  ovipositing. 


"  See  Amerimn  KahtnUI,  July,  ISM. 
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THE  LARTA.    (PI,  I,  Fig,  (.) 

Firit  ttd^ea.— "When  uvwlf  hatohed,  1.7™'°  long,  dnll  tranalacent  white  in  color, 
wilh  very  miiinte  pilifarous  points  giving  rise  to  pale  hairs.  Head  large  and  nni- 
formlj  brown- black.  Two  front  pair  of  prolegH  atrophied  so  as  to  Dscessitate  looping 
in  motion.  Drops  by  means  of  a  web.  In  the  tecand  tlag»  it  is  qnit«  active,  still 
loops,  and  spins  a  web,  and  drops  at  least  disturbance.  Head  copal  yellow,  with  aii 
black  ocelli  (the  two  inferior  somewhat  separated  tlom  the  othen),  the  brown  Jaws 
and  'brown  marks  on  the  legs  oonsplonoas.  Color  of  body  y ellowiah-green,  doikei 
anteriorly,  the  venter  being  quite  pale.  The  lines  of  malare  larva  barely  indicated 
in  faint]  roBe-brown,  the  most  oonspicnons  being  the  broad  stlgmatat,  a  narrower  odb 
above  it,  and  twonhioh  are  medio-dorsal.  In  the  better  roarked  specimens,  the  bod; 
above  the  pale  sabstigmatal  line  consiBts  of  8  dark  and  7  pale  lines,  the  middle  pale 
line  medio-dorsal,  the  second  dark  one  from  it  moet&tnt  and  most  often  obsolete,  and 
the  lower  or  sttgmatal  one  broadest  and  meet  oonspicnons.  Black  piliferons  dots  dis- 
tinct and  normally  arranged,  i.  e. .'  on  the  middle  Joints  4  trapezoidally  on  doisom;  2 
iu  etigmatal  dark  line,  one  Jost  above,  the  other  Jaat  behind  stigmata;  one  at  lower 
«dge  of  pale  snbstlgmatal  line  near  the  middle  of  the  Joint,  and  several  that  are  ven- 
tral ;  the  dorsal  ones  on  joints  1  and  IS  forming  a  reversed  trapezoid  to  those  on  mid- 
dle joints;  on  Jt.  11a  square,  and  on  jts.  &  and  3  a  tranHverse  line.  In  the  fUnl  $tage 
there  is  little  change.  Thebeadhas  still  a  copal  yellow  aspect,  being  pale,  with  faint 
yellow isb'brown  moltliogs;  the  ocelli  still  conspicnons.  The  body  ie  more  decidedly 
striped,  the  dark  stigmatal  and  pale  snbstigmatal  lines  more  strongly  relieved,  and 
aU  the  lines  approach  mors  to  those  of  final  stage.  Thepalabairsirom  piliferons  dots 
are  still  quite  noticeable,  especially  before  and  behind,  and  the  dots  themselves  are 
generally  relieved  by  a  pale  basal  onnnlus.  The  looping  habit  is  lost,  bat  the  front 
prolegs  are  stilt  somewhat  the  smallcBt,  It  now  cnrla  ronnd,  and  does  not  spin  in 
dropping.  In  the  fourth  ttage  the  aspect  is  quite  changed,  the  general  color  being 
dull,  dark  green.  The  head  has  the  mottliogs  of  a  deeper  brown  and  the  character- 
istio  brown  lines  appear.  The  second  pale  line  (from  above)  is  obsolete,  and  the  other 
five  are  nattowed,  pore  white,  and  sharply  relieved  by  dark  shades.  The  prolega  are 
of  nearlyeqaol  size;  the  oervioal  shield  hotter  defined :  in  short,  except  in  the  lighter 
snbBtigmatal  stripe  and  more  greenish  color,  the  characters  of  the  more  normal,  ma- 
ture larva  ohtain.  In  th.^  fifth  and  tixth  ttd^tbe  changes  are  mainly  in  the  increasing 
prevalence  of  the  brown  and  femiginooa  colors,  and  the  greater  relief  and  intensity 
of  the  black,  especially  above  the  npper  white  lateral  line.  The  front  prolegs  in  the 
last  stage  are,  if  anything,  longer  than  the  hind  ones.  I  reprodaoe  herewith,  with  a 
lew  additions,  my  original  description  of  the 

FuU-grovnt  tarta. — "OeneTalcolordingyblaok,  appearing  finely  mottled  an^  speckled 
nnder  a  lens,  with  the  piliferons  spots  placed  in  the  normal  position,  bnt  scarcely  visi- 
ble, tbongh  the  soft  hairs  arising  from  them  are  easily  seen  with  the  lens.  Pour 
lateral  light  lines,  of  almost  sqnal  thickness,  at  about  equal  distance  from  each  other, 
the  uppermost  two  white,  the  lowermost  two  yellow;  a  much  less  distinct  raediodorsal 
white  line,  frequently  obsolete  in  middle  of  joints,  and  always  most  distinct  at  the 
divisions;  a  jet-black  line  immediately  above  the  npper  lateral  white  one,  the  dorsum 
near  it  thickly  mottled  with  dull  yellow,  bnt  becomis'g  darker  as  it  approaches  the 
fine  dorsal  white  line,  along  each  aids  of  which  it  is  perfectly  black.  Space  betwe^i 
lateral  light  lines  1  and  2,  from  above,  dnll  yellow  or  reddish,  the  white  liuee  being 
Rlinved  by  a  darker  edge;  that  between  tinea  2  and  3  almost  black,  being  bnt  slightly 
mottled  along  the  middle;  that  tjetween  3  and  4  yellow,  mottled  with  pink  brown, 
and  appearing  lighter  than  that  between  1  and  2.  Venter  greenish-glaucous,  mottled 
and  speckled  with  neutral  color,  especially  near  the  edge  of  the  4th  lateral  line.  Legs 
glossy  and  of  same  color  as  venter ;  those  on  thoracic  joints  with  block  claws;  those 
«n  abdomen  with  a  large,  shiny,  black  spot  on  tbe  outside.  Stigmata  oval,  black,  and 
placed  in  the  3d  lateral  light  line.    Head  highly  polished,  pate  grayisU-yellow,  speckled 
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with  confluent  fuHconBdota;  marked  loDgitadinallf  by  two  dark  lines  that  u 
at  the  mmeiB  of  the  month,  approach  each  other  towards  the  eeoter,  and  again  recede 
behind ;  on  ^^^H/i  are  foar  minute,  polished,  blook  eyelets,  placed  on  a  light,  oiea- 
cent^haped  ridge,  and  frbTfrftKli.  wde  «'  this  light  ridga  a  dark  mark  extends  mow 
or  less  among  the  conflaent  spots  aboy'd,  Cejrvieal  shield  polished  and  mottled  like 
the-  head,  with  the  white  medio-dorsal  and  upper  lltPral  lines  running  conspicnouslT 
through  it.    Anal  plate  obsolete."    Length,  1^  Inches  (38*^^ 

"  These  desoriptions  apply  to  the  average  spMimens,  hot  thereTs  SBj'floral'le  ^"i^ 
tiou  in  all  stages."  -  .^ 

THE  PITPA.    (PI,  I,  Pig.  *.)  ^- 

The  pnpa  is  of  a  shiny  mabogany-brown  color,  with  two  stiff,  converging,  black 
thorns  at  its  anal  end,  and,  each  side  of  the  thorns,  two  fine  onrled  hooks.  II  is  (h>in 
IS™"  t«  SO  B™  (1  of  an  inch}  In  length,  and  is  rather  stont ;  in  other  respects  not  dif- 
fering decidedly  from  allied  species. 

THB  UOTH.    {PI.  I,  Flf.  1,  a.) 

The  parent  moth  is  variable  in  sise,  the  average  individual  measuring  abont  4(^* 
(an  inch  and  a  half)  in  wing  expanse.  The  front  wings  are  pointed  at  the  tip*,  and 
are  of  a  reddish  gray  or  fawn  oolor,  mnch  specked  with  black  atoms.  Anterior  c^ 
the  center  of  each  wing  are  two  rathei  large,  indistinot  spots,  diktingnished  from  tba 
rest  of  the  wing  by  an  absence  of  black  specks,  and  by  a  clearer  reddish  coloring. 
Immediately  posterior  to  the  outermost  of  theee  spots  is  a  white  point  indisttctly  sar- 
roanded  by  blackish.  A  series  of  black  points  parallel  with  the  onter  margin;  ona 
on  each  vein  Is  nsnally  perceptible.  An  obliqne  black  streak  starta  from  this  line  of 
dots,  and  ascends  to  the  apex  of  the  wing,  and,  with  the  form  of  the  wings,  princi- 
pally characterizes  the  species,  Jnst  inside  the  fringe  is  a  serions  of  black  dots,  one 
between  each  two  veins.  The  bind  wings  are  translucent,  gray,  with  the  terminal 
border  and  the  nsrvures  blackish  (in  the  fr«nt  wings  the  nervarea  are  whitish).  The 
sexes  differ  from  each  other  but  little. 

The  nnder  side  of  the  wings  is  of  an  opalescent  yellowish  white.  Along  the  outer 
margin,  particnlarly  of  tbe  bind  wings,  are  many  black  specks,  so  nearly  confluent  aa 
to  form  a  definitely  limited  dusky  terminal  band.  On  tbe  costal  ma^in  of  each  fore- 
wing,  near  the  Up,  is  a  small,  distinct,  black  dot,  and  at  the  oeuterof  each  hind-wing 
is  a  similar  dot.  The  body  is  concolorons  with  the  wings,  and  the  legs  are  light  gray, 
slightly  tinged  with  reddish,  and  speckled  with  black  dots. 

SEXUAL  SIPFBBEN0S8. 

-"As  tbrowing  liglit  on  the  mode  of  oTiposition  the  sexual  oharao- 
teriBtics  interest  ua.  The  sexea  at  first  glance  are  not  easily  diatin- 
guished.  There  are  do  coloratlonal  differences,  nor  doea  the  abdomen 
of  tbe  one  sex  differ  materially  in  size  or  form  from  that  of  the  other. 
Yet  a  careM,oxamiDatioD  with  an  ordinary  lens  ttIII  enable  one  to  sep- 
arate tbem  with  snfKcient  certainty  by  the  smoother  antennee  (Plate  1, 
Ftg.l,  e)  and  more  pointed  abdomen  (Fig.  I,  b)  of  the  female,  compared  to 
tbe  more  hairy  or  cillate  antennee  (Fig.  1,  d)  and  blnnter  abdomen  of  the 
male  (Ftg.l,a).  The  ontennie  of  the  female  will  generally  be  found  qolte 
naked  toward  the  base,  while  those  of  the  male  show  two  rows  of  stiff' 
hairs,  abont  half  as  long  aa  tbe  antennal  width.  In  both  sexes  the  tip 
of  the  abdomen  is  covered  with  a  brush  of  long,  pale  hairs,  and  the  mo- 
ment these  are  bmshed  away  the  sex  is  at  once  easily  ascertained. 
Suppose  now  we  pick  out  a  male  for  examination!    A  little  friction 
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THB  LARVA.    <P1, 1,  Plg.6.)  :; 

nrrtrt<w».-"%Vh6n  n.^ly  liBtahed,  1.7--IoM^dBU  *-  -_^"",'^®  ultimate 
■wlU.  ™r7n.ii».te  piliferoas  |  *  ^-^>*fflg^^  apart  below,  lint  coil- 
formiy  brovD-biack.  Tg^^MrTcarefal  removal  of  tlie  cbitinous  ex- 
in  motion.  DemmIM^^)^  joints  vill  farther  reveal  to  qb  that  these 
if  a  somewhat  complicated  arraDgeinent,  admirably 
reeiziag  tlie  female,  and  coneisting  cbiefiy  of  the  two  lobes 

d  to,  of  two  smaller,  Inferior  lobes,  and  of  two  intermediate  organs 

Starting  from  a  knotty  base,  the  npper  one  curved  and  ending  in  a  sort 
of  beak,  the  lower  one  more  straight  and  ending  in  a  small  cushion  of 
contracted  membrane  above. 

"A  still  more  careful  examination  will  show  that  the  njjper  valves 
(Fig.  2,  c)  have  a  rather  long  and  gradually  narrowing  stem,  and  that 
they  broaden  irregnlaily,  the  hind  border  ohliqning  beneath  and  the 
lower  border  more  strongly  curved  than  the  npi>er;  all  the  borders 
are  thickened,  the  outer  surface  is  polished  and  dark  brown,  and  the 
inner  surface  is  clothed  with  stiff,  pale,  decambent  hairs,  replaced  to- 
ward the  posterior  portion  with  brown,  retnarso  spines  (Fig.  2,  h).  The 
lower  valves  (Fig.  2,  d)  have  a  shorter  stem  and  are  more  regnlarly 
rounded:  each  ia  composed  of  two  corneous  layers,  soldered  and  some- 
what thickened  at  the  borders;  the  outer  piece  easily  A'actured  and 
detached,  pale,  and  covered  sparsely'  with  very  minute  spines;  the  in- 
ner one  more  solid,  darker,  and  covered  with  a  dense  brush  of  long, 
pale  hairs.  The  upper  intermediate  cnrved  organ  reminds  one,  from 
the  side,  of  a  swan's  neck  and  head  (Fig.  2,  e);  it  is  yellowish  and  cylin- 
drical, dilated  and  enlarged  toward  the  end,  and  terminates  in  a  nar- 
rower, darker  beak;  thesidesof  the  dilatation  behind  are  curled  up  (Pig. 
3,  g)  and  famished  with  long,  yellowish  hairs  behind,  and  the  beak  with 
a  brush  of  shorter  hairs.  The  lower  organ,  or  penis  (Fig.  2,/>,  is  broader,, 
composed  of  membrane  supported  by  two  principal  ribs — the  upper  one 
curved,  the  lower  nearly  straight— and  ends  in  a  sponge-like,  superior 
swelling,  which  in  life  may  be  considerably  extended  in  the  form  of  a 
tube.  Both  those  intermediate  organs  play  on  a  strong  homy  aivh,. 
which  is  generally  retracted,  but  which  can  be  raised  and  exserted  and 
considerably  dilated  aa  in  Fig.  2,  B." 

"If  we  now  take  a  female,  and  denude  the  tip  of  her  abdomen  in  th& 
same  way,  we  shall  immediately  find  a  quite  different  and  far  more, 
simple  stmctore,  namely,  a  thin,  vertical,  blade-like  valve,  more  or  lees 
produced  or  elongated  on  the  upper  portion,  of  a  brown  color,  but  with 
a  broad,  slightly  thickened,  paler  border.  This  valve  plays  into  two- 
retractile  aubjoiutsof  the  body,  and  maybe  hidden  within  the  terminal 
joint  proper,  so  as  to  show  only  the  upper  tip,  or  extended  as  in  the. 

■Aunftil  eininlnatjoa  orthsEeDltiloTmnaoClhtrtceD  cTiottblc  epedea  iboiiB  t; ry  coiuide[ahl*> 
-niiitlon  In  the  contour  ■nd  rrlatlTe  die  ol  all  tbeee  dlfferoDt  paria— so  muob  m  u  to  convince  hob. 
vhen  addrd  to  luy  liDiitt!d  viamLnntioiu  of  tbe  tame  parta  ia  other  gpecln,  tliat  nice  diffvrcDCraiD 
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folds  of  the  membrane,  to  fiwau.,,,"^""'^  P^i'^ied  w,d  mottled  WrT 
der  is  gamiahed  with  fine  haira,  whiof  v  "f  '""'rag  conapiononai, 
quite  sharp,  so  that  the  two  layers  fonn  a  .  , 
adapted  to  pressing  ia  between  narrow  passages,"  ^"^'e  vari». 
frail  and  hollow  stalks.    In  life  this  ovipositor  plays  v 
joiata,  which  may  be  greatly  extended,  aiid  when  so  ezteii 
somewhat  cylindrical  and  telescopic  tube,  which  is  rendered  >>>>. 
by  a  series  of  stout  muscles  within  (Fig.  3,  b).    The  valve  opens  l.         I 
-     top  to  bottom,  and  may  be  very  considerably  distended,  so  as  to  make  ' 
way  for  the  oviduct,  which  is  a  qnite  complicated  stmctnie." 

HABIT8  AND  NATURAL  HISTOBY. 

It  was  not  until  1855  that  the  first  step  towards  ascertaining  defi- 
nitely the  Jife-history  of  the  Army  Worm  was  made,  although,  as  we 
have  already  shown,  it  had  been  destructive  at  intervals  for  more  than 
a  hundred  years  before.  In  this  year  John  Eirkpatrick  reared  the  per- 
fect moth  from  the  destructive  worm,  and  describetl  both  pupa  and 
adult  in  the  Ohio  Agricultural  Beport  for  the  same  year.  Our  more 
extended  knowledge  of  the  subject  dates,  however,  from  the  great 
Army  Worm  year  of  1861.  In  this  year  Walsh,  Kirkpatrick,  Thomas, 
and  Klippart  at  the  West,  and  Fitch  and  Packard  at  the  East,  all  im- 
proved their  opportunities  for  studying  the  worm.  To  Walsh  we  are 
particnlarly  indebted  for  a  study  of  its  parasites,  though  his  views  of 
its  natural  history  have  proved  siugalarly  unfortunate.  To  Fitch  is 
dae  the  credit  of  the  correct  scientific  naming  and  the  discovery  of  the 
synonymy.  Kirkpatriok  first  described  the  most  important  of  all  the 
parasites — Nemoraa  leucania — and,  in  the  light  of  later  devdopmeats, 
he  was  remarkably  correct  in  his  ideas  as  to  the  number  of  broods  and 
method  of  hibernation. 

Yet  ap  to  1870  no  definite  knowledge,  based  on  observation  and  ex- 
periment, existed  on  some  of  the  most  important  points  in  the  natural 
history  of  the  species.  The  eggs  and  the  mode  and  place  of  oviposition 
were  unknown ;  the  question  of  hibernation  and  of  the  nnmber  of  an- 
nual generations  was  still  as  open  to  discussion  as  when  so  warmly  de- 
bated by  Walsh  and  others,  and  many  minor  matters  remained  unset- 
tled. Since  1873  we  have  been  able  to  replace  onr  uncertainty  in  these 
directions  by  positive  knowledge,  so  that  there  are  no  questions  having 
any  important  practical  beariog  that  are  now  mooted  in  respect  of  this 
insect. 

Concerning  the  Egg. 

When  and  where  the  eggs  ake  latd.— The  favorite  place  to 
which  the  Army  Worm  moth  cODSigu^  bfir  eggs,  in  wild  or  cultivated 
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^rass  or  in  graio,  ia  aloug  the  Inner  base  of  the  tenniaal  blades  where 
they  are  yet  donbled,  or  between  the  stalk  and  its  surrounding  sheath. 
They  are  by  no  means  stricttly  confined  to  these  situations,  as  is  shown 
by  the  fact  that  we  have  known  the  moths  in  breeding  cages  to  oviposit 
in  crevices  on  the  side  of  sward  which  had  been  cut  with  a  knife,  or 
«ren  between  the  roots.  In  our  first  observatious,  which  were  made 
on  low  Blue  Grass,  the  eggs  were  almost  invariably  found  in  the  fold  at 
the  base  and  junction  of  the  terminal  leaf  with  the  stalk ;  bat  later  they 
were  found  throst  down  between  the  sheath  and  the  s^k,  and  occa- 
sionally in  the  natural  curl  of  a  green  leaf  or  the  nnnatnral  carl  at  the 
sides  of  a  withered  leaf.  The  rankest  tufts  of  grass,  caused  in  pastures 
by  the  droppings  of  cattle  and  sheep,  are  preferred  by  the  moth  for 
«vipo8ition,  and,  in  these  tufts,  the  oldest  and  toughest  stalks;  and  in 
grain-fields  also  the  ranker  growth,  caused  by  an  accumalation  of  ma- 
nure at  some  one  spot  or  the  previous  existence  of  some  fodder-heap  or 
the  like,  is  preferably  chosen. 

The  observations  of  the  present  spring  have  satisfactorily  proven 
that  early  in  the  season  the  moths  oviposit  by  preference  in  the  cut 
atraw  of  old  staeks,  in  hayricks,  and  even  iu  old  fodder-stacks  of  corn 
stalks.  Old  bits  of  com  stalk  upon  the  surface  of  the  ground  in  past- 
ures have  been  repeatedly  found,  both  in  the  vicinity  of  Washington 
and  in  N^o^ern  Alabama,  with  hundreds  of  eggs  thrust  under  the  outer 
sheath  or  epidermis,  while  the  last  year's  stalks  of  grass  in  the  fields 
^iroiHid  Washington  have  been  found  to  contain  these  eggs  in  similar 
I)ositious.  The  evidence  collected  in  1S75,  and  published  in  our  Eighth 
Missouri  Beport,  seemed  to  show  that  where  fodder  stacks  existed  in 
grain  fields  the  worms  originated  from  them  or  from  their  near  vicinity, 
and  the  observations  just  mentioned  prove  the  correctness  of  the  infer- 
ence then  made. 

It  has,  however,  been  proven  by  this  spring's  observations  that,  lack- 
ing both  stubble  and  fodder-stacks,  the  moth  can  and  does  oviposit  iu 
the  spring  iu  young  winter  grain.  Mr.  A.  Koebele  found  in  March,  in  the 
vicinity  of  Savannah,  Ga.,  newly -hatched  larvie  in  the  center  of  an  oat 
field,  the  grain  being  one  foot  or  more  in  height,  and  no  straw  stack  iu 
the  vicinity. 

As  stated  in  the  American  Entomologist  (III,  p.  211),  the  moth  will 
also,  when  exceptionally  uamerous,  lay  her  eggs  without  concealment, 
and  upon  plants,  such  as  clover,  which  the  larva  does  not  relish.  As 
an  instance  of  this,  we  stated  in  a  foot-note  that  we  had  recently  received 
ftom  Professor  Lintner,  State  Entomologist  of  New  York,  what  were 
apparently  the  pressed  eggs  and  egg  shells  of  this  moth,  thickly  cover- 
ing clover  leaves  and  mixed  with  an  abundance  of  white  gummy  mat- 
ter, with  which  the  moth  usually  secretes  them,  all  indicating  that  the 
moths  had  in  this  instance  (doubtless  from  excessive  numbers)  oviposited 
abnormally. 
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£emaiiiing  conccAled  (luring  the  day,  nnless  disturbed,  or  except  in 
cloudy  iveiif  her,  tLo  motb  begins  to  fly  at  the  approach  of  night,  and, 
so  far  as  observationa  have  indicated,  is  engaged  in  ovipositing  raoat 
actively  iliiring  the  earlier  part  of  the  night  It  was  at  five  or  six  in 
the  afternoon  when  the  first  moth  in  1676  WEis  discovered  in  the  act  of 
egg-laying,  bat  they  have  since  been  foaud  at  work  most  often  in  the 
early  night-hours.  The  time  of  year  when  the  eggs  are  laid  will  be  dis- 
cassed  under  the  head  of  "Number  of  Annual  Generations." 

Mode  of  oviPOsmoN-^Wehave  already  deacribed  the  compressed, 
hoi'Dy  ovipositor  of  the  female,  which  plays  with  great  ease  upon  the  two 
te!eacoi)ic  sub-joints  of  the  abdomen.  This  organ,  In  the  act  of  oviposi- 
tlou,  is  thrust  in  between  the  folded  sides  of  the  grass  blade,  and  the  eggs 
are  glued  along  the  blade  in  rows  of  from  fifteen  to  twenty,  and  covered 
with  a  white,  glistening,  adhesive  flaid,  which  not  only  fastens  them 
together,  bat  draws  the  sides  of  the  grass  blade  close  around  them,  so 
that  nothing  but  a  narrow,  glistening  streak  is  visible.  This  attempt  at 
concealment  is  always  made  where  the  eggs  are  deposited  in  the  leaf; 
but  where  they  are  thrust  down  between  the  sheath  and  the  stalk,  or 
otherwise  naturally  concealed,  the  gummy  fluid  is  often  very  sparsely 
Qsed,  and  sometimes  not  at  all. 

We  have  stated  the  number  of  eggs  in  a  string  at  fVom  fifteen  to 
twenty,  and  this  we  believe  to  be  about  the  normal  namber ;  but  we 
have  known  as  few  as  two  or  three  to  be  deposited  in  confinement,  aiMl 
large  batches  of  nearly  a  hundred  eggs,  in  tcotn  three  to  eight  rows,  have 
been  found  in  bits  of  com  stalk. 

Wo  have  elsewhere  expressed  the  opinion  that  the  grass  blades  may 
possibly  be  clasped  by  the  opening  hind  border  of  the  ovipositor,  so  aa 
to  give  the  insect  a  firmer  hold  andclose  the  leaf  more  firmly  on  the  eggs, 
but  more  recent  actual  observation,  in  the  field,  of  the  movements  of  the 
moth  during  o\'iposition  would  indi^te  that  this  opinion  is  not  well 
founded.  She  walks  or  flies  around  in  the  grass,  alighting  every  few 
moments,  until  she  finds  a  place  that  satisfies  her.  She  then  clasps  the 
blade,  her  head  almost  invariably  npwanl,  or  in  the  same  direction  with 
the  blade.  The  front  pair  of  legs  clasp  the  blade,  forward,  the  middle 
pair  about  the  middle  of  the  abdomen,  and  the  hind  pair  about  the  tip 
of  the  abdomen,  the  wings  being  partly  open  meanwhile.  The  leaf  is 
thus  folded  by  the  middle  and  hind  legs,  while  the  abdomen  benda,  and 
the  ovipositor  is  thruat  in  as  already  described.  She  is  thus  engaged 
tcota  one  to  three  or  feur  minutes  at  a  given  spot,  according  to  the 
nnmber  of  eggs  laid,  and  then  flies  a  short  distance,  and  In  a  few 
minutes  lays  another  batch.  As  we  have  known  30  eggs  to  be  laid  in 
two  minntes,  it  would  not  require  many  hours  to  empty  the  ovaries,  and 
a  given  female  probably  lays  all  her  stock  of  eggs  in  one  or  two  nights, 
though  the  time  will  vary  with  temiwrature  and  otlier  conditions.  We 
have  known  the  moth  to  bo  so  fixedly  engaged  in  supplying  a  piece  of 
old  stubble  with  her  eggs  that  she  was  unable  to  disengage  herself  when 
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first  distarbed,  and  ahe  waa  always  so  intent  npon  the  operation  as  to 
render  obaerration  with  a  '*  boll's  eje"  satBcientJy  easy. 

Pbolificaoy. — It  is  eTident,  when  ve  consider  the  immense  nam- 
bers  in  which  the  Army  Worm  often  occnrs,  and  when  we  also  consider 
the  uamher  and  importance  of  its  natnral  enemies,  that  the  moth  mast 
be  qoite  prolifle.  The  only  recorded  statement,  however,  is  that  in  the 
Eighth  Hissouri  Beport,  page  34,  where  the  number  ot  eggs  indicated 
by  a  single  dissection  is  stated  to  be  apwards  of  200.  That  this  dissec- 
tion, however,  most  have  been  made  too  early  or  too  late  is  shown  by 
the  fact  that  two  dissections,  made  the  present  spring,  showed  737  eggs 
in  the  ovaries  of  one  female,  and  S62  in  those  of  another. 

DUBAIIOK  OF  THB  EQQ  8TATB. — Observations  made  in  Missoori,  in 
1876,  indicate  that  the  womw  hatch  from  the  eighth  to  the  tenth  day 
after  the  eggs  are  deposited  j  while  others,  more  recently  made  in  Wash- 
ington, make  the  average  doration  of  the  egg  in  the  month  of  Mayjast 
one  week. 

Sabits  and  Feculiaritiea  of  tke  TTorm." 

Habits  tchen  YOima. — When  the  eggs  have  been  laid  in  a  green 
grass  blade,  the  larvae,  on  hatching,  feed  for  a  time  in  the  fold  of  the 
leaf.  Where  they  batch  in  stubble  or  old  stalks,  they  remain  sheltered 
therein  for  three  or  foar  days,  issuing  at  night  to  feed,  but  going  back 
for  shelter.  The  newly  hatched  worms  were  also  found  by  Mr.  Howard 
nnder  the  frayed  bark  of  the  cedar  posts  around  a  wheat  field  at  Hnnts- 
ville,  Ala.,  in  such  numbers  and  at  such  an  early  age  as  to  indicate  that 
they  had  hatched  there.  At  this  stage  they  are  whitish  in  color,  walk 
like  loopers,  in  consequence  of  the  atrophied,  or  rather  non-developed 
first  and  second  pairs  of  prologs,  and  drop  suspended  by  silken  threads, 
or  curl  up,  when  disturbed.    As  has  been  so  often  said,  during  the  early 

"It  wQl  be  liiter«Btliig  and  Irapnrbuit  in  thli  Mmn^stloo  to  tnuulate  Oaenie'i  geoenJliatlana  on  tlie 
larrn  a(  thU  gSDiu,  u  Uia;  may  iirve  u  helji  nito  &  mareMonnWjDiIgCDuDtoatuienilDg  one  or  tiro 
poiutgiu  tbe  U  fa  blMory  tlunipuneia: 

"Tb«  latTie  of  Lancania  are  all  cloaely  ralated  in  appeNvncc,  and  even  tbe  moat  export  entomologlitla 
often  dsceired  bj  them.  Ho  Europeaii  specbs,  to  ray  linowlodge,  liof  ■  greet,  oolori  all  have  a  oblte 
doreal  atrlpe,  and  are  of  a  cameouBor  bntwnLih  gray^  with  tDB  oi^Lnary  llaea  welt  continued,  and  Hell 
marked,  and  becveen  the  lines  a  namber  of  other  Ilsefl  or  anpflmmnerary  banda,  oft«n  reanltlog  from 
a  raaMlng  logetJier  of  brown  or  reddiah  atoma.  Theae  nau^y  oonatitnte  all  the  marblnga,  bnl  often 
the  (nb-denom  ia  fllled  with  blaek  iDU-ka,  vblch  are  noteontinned  upon  thereat  of  theaagment.  The 
atigmata  are  onan  wholly  black  or  brown.  Theae  Lurie  Uve  eicInaJTely  apon  the  QnmTneai,  and  are 
to  be  fbnnd  npon  theae  whtoh  grow  with  thelc  looti  almoat  in  the  water,  ae  well  aa  apon  thoae  growing 
only  npon  the  dHeat  hlUoeh*.  Thoae  whtoh  form  thick  tafta  afford  a  natnral  ahade.  In  the  midst  of 
which  the  cataipillBrs  piaa  their  llTea.  climbing  to  the  eitremity  of  the  Isarea  only  IntheereDlngor 
srenatnlght.  Thoaewhieh  live  on  graaaea  with  apane  leavea,  by  which  thsyaro  not  aafficlently 
■haded,  blda  themselTea  under  bmah  or  dry  leave*  a  little  diatance  away.  Finally,  aorae  of  them, 
which  eat  the  learee  of  aqoatic  graaaea,  hide  themulTea  within  the  slalka  the  tops  of  whloh  hais  been 
cntoffby  Ibohaud  of  man  or  broken  off  acddentally.  They  fanry  themaeUes  nolil  atopped  by  anode, 
and  their  eicremeot,  wbicb  partly  Bill  theae  tubes,  bears  wltneaa  to  the  fact  that  they  only  leave  ibeir 
dwelling  to  take  their  food.  Tbla  retread  if  it  Is  not  guarded  from  the  pnnclnrea  of  Tchnenmons,  at 
leaBtcompletaTysheltorsthemfrom  tbeBtt«ckaofbirdS|  hot  this  is  not  ita  only  uae.  for  the;  utilise  It 
atHtmore  when  tbey  reach  the  time  for  motamorpfaoais.  They  do  not  bo ry  themselves  In  tbeeartb. 
Uke  their  congeners,  hot  content  themaelTea  with  epiiinliig,  below  and  above  them,  two  little  partJtlo>i4 
mixed  with  fraas.  Tbc  Leuoanleawhlch  arercadyforpnpationin  tbe  latter  part  of  the  aeaaon  pa<ia 
Ibnugb  tbe  winter  In  (b^  btrra  atate,  itnd  only  nndergo  the  metamorphoata  In  tba  spring." 
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part  of  tbeir.lires  the  larrie  are  very  similar  in  their  habite  to  the  many 
species  of  cut- worms,  vorking  apon  the  leaves  of  grass  or  grain  duriug 
the  oigbt  or  in  cloudy  weather,  and  hiding  during  the  bright  sunshine. 
The  fact  cannQtbe  too  strongly  insisted  upon  that  the  traveling  of  the 
worms  in  large  armies  is  abnormal.  During  nearly  the  whole  year,  in 
regions  subject  to  tbeir  incursions,  the  worms  may  be  found  iu  grass- 
fields,  high  or  low  (perhaps  more  often  in  the  low  lauds  bordering 
marshes,  as  they  are  here  less  liable  to  disturbance),  feeding  in  the  nor- 
mal cut-worm  manner.  If  their  numbers  be  small,  they  may  pass  their 
entire  lives  in  this  manner,  for  it  is  only  when  so  very  abnndaut  that 
the  food  of  the  vicinity  is  destroyed  that  the  worms  march  in  search 
of  further  supplies.  Ordinarily  one  may  pass  daily  through  a  grass 
plot  where  they  abound,  and  never  suspect  their  presence  until  the  plot 
begins  suddenly  to  look  bare  in  patches.  Thomas,  in  bis  First  Illinois 
Report,  states  that,  although  he  was  particularly  looking  for  the  worms 
during  June,  1875,  he  pever  suspected  their  presence  in  a  constantly 
frequented  grass  plot  behind  his  house  until  it  was  made  manifest  in 
this  way,  by  which  time  the  worms  had  disappeared,  the  abundance  of 
their  excrement,  however,  showing  well  enough  that  they  had  been  there. 

From  the  fact  that  the  marching  is  abnormal,  it  always  happens  that 
in  marching  years  many  formers  insist  that  the  sedentary  worms  ravag- 
ing their  fields  are  not  the  true  Army  Worms,  hut  simply  the  "  ordinal^ 
cut-worms"  which  they  have  with  them  every  year. 

When  young  the  worms  mimic  quite  closely  the  plante  upon  which 
they  feed,  and  this,  with  the  habit  of  biding  as  they  do,  by  day,  and 
dropping  when  disturbed,  renders  them  very  difficult  of  detection.  The 
lighter  color  of  the  younger  worms  found  thus  concealed  has  given  rise 
to  the  theory,  put  forth  by  Thomas  and  others,  that  the  marching  worms 
belong  to  a  distinct  race  of  the  speciesj  but  there  is  not  a  particle  of 
reason  in  such  a  theory,  for  the  worms  of  the  marching  bodies  possessed 
the  same  light  color  originally,  and  indeed  the  variation  is  such  that 
the  same  color  frequently  persists  with  the  full-grown  worms,  whether 
of  the  marching  bodies  or  of  the  normal,  hidden  individuals.  The  deep 
color  is  largely  the  result  of  exposure,  and  whether  the  sedentary  or 
mfutibing  habit  predominates  depends  entirely  upon  circumstances. 

Duration  of  worm  life. — With  so  wide-spread  an  insect  as  the 
Army  Worm  it  is  impossible  to  make  any  general  statement  concerning 
the  duration  of  any  one  stage  which  will  hold  good.  In  Saint  Louis,  in 
the  vivarium,  at  an  average  temperature  of  80°  F.,  we  found  that  cer- 
tain of  the  worms  passed  through  their  five  molts  at  intervals  of  three 
days,  making  the  entire  length  of  the  larval  life  fifteen  or  sixteen  days. 
The  development,  however,  even  of  those  hatching  at  the  same  time  from 
the  same  brood  of  eggs,  is  quite  irregular  and  may  occupy  several  days 
longer.  In  northern  Illinois  Walsh  gives  the  period  at  "  from  four  to 
five  weeks,"  while  the  shortest  period  of  larval  life  that  Thomas  has  ob> 
served  ia  twenty-eight  days.    Individuals  reared  at  the  Department  of 
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Agriculttire  indicate  that  in  thia  latitade  in  late  spritig  tbe  period  is 
from  twenty  to  twenty-five  days.  Everything  depends  of  course  apoD 
the  temperature,  the  midsummer  individuals  passing  through  their 
changes  maeh  more  rapidly  than  the  spring  and  fall  broods.  As  we  shall 
show  later,  the  Army  Worm  most  often  hibernates  in  the  larval  state^ 
consequently  the  larval  life  of  the  last  brood  frequently  extends  over  a 
space  of  four  months  or  even  more.  In  addition  to  the  details  published 
in  oar  Eighth  and  Kinth  Missoon  Beports,  the  following  observations  re- 
corded this  spring  will  illustrate  the  great  variation  referred  to: 

Some  eggs  of  the  Army  Worm  moth  which  were  deposited  May  4, 
1882,  Itatched  May  11.  The  worms  passed  the  first  molt  May  17,  the 
second  May  20,  the  third  May  23,  the  fourth  May  28,  and  the  fifth  May 
29.  On  June  2  some  of  the  larvae  had  entered  the  ground,and  Jane  17 
eight  moths  issued.  May  28,  Bome,moths,  collected  during  the  evening 
of  the  27th,  were  placed  in  tbe  vivarium  with  grass.  June  3  many  yoang 
larvae  had  already  hatched,  and  on  June  20  some  had  entered  the  ground 
for  pu|>ation. 

Tbatblino  habits,  eto.— When  the  worms  of  a  given  locality  are 
so  nnmero'us  as  to  early  exhaust  their  natural  supply  of  food  they  be- 
gin to  travel  e»  masge  to  fresh  fields.  Their  numbers  at  these  times  are 
often  60  enormous,  and  their  voracity  so  great,  that  it  is  impossible  for 
one  who  has  not  been  an  eye-witness  of  one  of  these  invasions  to  ap- 
])reciate  it  fully.  To  illustrate  this  point  and  also  the  habits  of  tbe 
worm,  while  on  the  march,  we  Introdnce  the  following  quotations : 

Tlie  Army-worm  when  traveliDg  will  Marcelj  turn  a^de  for  aiiTthiiig  tmt  waMr, 
and  even  shallow  walor-oonraes  will  not  alirayi  ohsok  its  progress;  for  the  advance 
columnB  will  often  coatinne  to  miih  head-long  into  the  water  until  they  have  soffl- 
vientlj  choked  it  ap  with  their  dead  and  dying  bodies,  to  enable  the  rear  guard  to 
cross  sufelj  over.  I  have  noticed  that  after  crossing  ft  bare  fleld  or  bare  road  where 
they  were  subjected  to  the  snn's  rays,  tbey  woutd  oongngate  ia  immense  numbers 
under  the  first  dutde  they  reaobed.  In  one  instance  I  recollect  their  collecting  and 
covering  the  ground  five  or  six  deep  all  along  the  shady  aide  of  a  fence  for  about  a 
uile,  while  scarcely  one  was  seen  to  cross  on  the  sunny  side  of  the  sane  fence. 
Though  they  will  nibble  at  clover,  they  evidently  do  not  relish  it,  and  almost  always 
pass  it  by  imtonched,  They  will  eat  any  of  the  grasses,  and  are  fond  of  oats,  rye, 
sorghnm,  com,  and  wheat,  ^ongb  they  seldom  devonr  any  otJisr  part  but  the  snoon- 
lent  leaves.  The;  often  ont  off  the  ears  of  wheat  and  oats  and  allow  them  to  fall  to- 
the  grODod,  and  they  are  perhaps  led  to  perform  this  wanton  trick  by  the  suoenlenoy 
of  tbe  st«m  immediately  below  the  ear.  South  of  latitude  40=^  tbey  generally  appear 
before  tbe  wheat  stalks  get  too  hard,  or  early  eauugh  to  materially  injnre  it;  but  north 
of  that  line,  wheat  is  generally  too  much  ripened  for  their  tastes,  and  is  sometimes  even 
harvested  before  the  fullgrown  worms  make  their  advent, 

I  have  heard  of  the  Aimy-nonn  sometimes  passing  throngh  a  wheatBeld  when  th» 
wheat  was  nearly  ripe,  and  doing  good  service  by  devouring  all  the  chess  and  leaving 
nntonohed  the  wheat ;  but  the  following  item  ironi  CollinsviUe,  HI.,  which  appesi«d 
in  the  Mluoari  Vemoerat,  contains  still  more  startling  facts,  and  would  indicate  that 
eveu  a  foe  to  the  fanner  as  detormioed  as  this,  may  sometimes  prove  to  be  his  friend. 

"Harvest  and  Caopb. — Notwithstauding  the  unfavorable  weather,  many  farmera 
bare  commenced  thewhaat  harvest.  The  yield  in  this  Immediate  vicinity  will  !>« 
•nperabandant.    Some  fields  were  struck  with  rust  a  few  days  since,  but  tbe  Army 
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Worm  making  iU  appearaooe  slmnltiuieaTUily,  .Btiipp«d  tbo  Biraw  entirely  bare  of 
blotlos  and  laved  the  berry  from  injot]'.  TheeediHgaatingpfBtalinve  saved  thousands 
of  dollars  to  faraierB  in  this  neighborhood.  A  feiT  fields  of  com  and  grass  have  beem 
partiBll;  destTOjed,  bat,  by  ditching  aroond  fields,  the  worm'sravages have  been  con- 
lined  wltiliin  compaiativel^  narrow  limits."     (Eiley,  2d  Mo,  Ent.  Heport,  pp.  H,5S.> 

They  avoid  the  rays  of  the  son ;  hence  during  the  day  they  crawl  under  stones  and 
stkks,  AS  cloBely  as  they  can  ciowd  themselves  together,  and  under  swaths  of  grass  or 
grain,  or  oven  into  the  ground,  like  the  cnt-worin.  They  rest  in  Buoh  plaoee  during 
the  heat  of  the  day,  and  come  oat  towards  suuset,  to  feed  and  continue  forward  in 
their  mighty  march.  If  they  oomo  to  a  field  of  grans  or  grain  that  is  youug  and  ten- 
(loT  the;  devonr  the  whole  of  it,  dowi  to  the  very  mots;  but  if  it  is  grown  n^  to- 
BtalkB,  they  eat  the  leaves  only,  and  then  uenally  crawl  to  the  top  of  the  stalk  and 
cut  off  the  head  and  drop  it  to  the  ground.  lu  com,  too,  they  eat  off  all  the  leaves 
escqpt  the  coarse  keel  or  mid  vein.  One  writer  noticed  a  worm  to  eat  a  sqaoie  inch 
of  com  leaf  in  thirty  minutes.  It  Is  leavee  which  are  green  and  Juicy  that  they  eat ; 
tbe  dry  leaves  of  ripened  grain  they  do  not  fee^l  upon.  *  •  •  They  all  keep  to- 
gether like  BD  army  of  soldiers,  and  usually  advance  in  a  partioular  direction,  In  » 
straight  Hue,  not  siVBTving  from  their  contse  to  urold  hills,  hollows,  boildings  or  any 
other  ol>stacle.  A  stream  of  running  water,  even,  does  not  cause  them  to  deflect  fron> 
their  line  of  march.  We  learn  from  Solon  Bobinaon  that,  on  coming  to  a  brook  they 
crowd  into  it,  althoDgh  very  few  of  them  chance  to  be  carried  by  its  cnrteut  to  the 
opposite  side.  Millions  of  them  are  drowned,  tljeir  dead  bodies  clogging  sjid  dam- 
ming up  the  stream  In  places  below,  producing  by  their  decay  a  shinah  in  the  atmos- 
phere of  the  whole  vicinity  which  is  most  noisome  and  iutolerable,  In  their  march  . 
tbey  travel  faster  at  some  times  than  others,  advancing  at  the  rate  of  from  two  to- 
six  rods  In  an  hoar.  Thus  instances  have  ooourred  in  which  an  anny  of  these  worms, 
two  or  three  miles  wide,  have  advanced  six  or  seven  miled,  leaving  the  track  behind 
them  as  desolate  as  though  fire  bad  swept  over  it.     (Fitch,  pp.  VI,  pp.  117,  118.) 

They  usnallycommouae  marchlug  when  about  halfortwo-thirdsgrown;  andsofaia^ 
1  have  obserred,  those  leaving  one  field  all  march  in  the  same  direction,  but  not  always, 
as  is  supposed  by  some,  with  unfailing  certainty,  toward  another  field  in  which  there 
Is  proper  food,  for  in  the  case  hereafter  ueotioned,  where,  in  1S75,  they  left  a  meadow 
near  oar  town,  the  movement  was  directly  toward  town — no  field  with  any  Bnitabl» 
food  being  nearer  than  a  mile  in  that  direction.  Nor  ia  it  true  that  they  always  re- 
main in  one  ploce  so  long  as  sufficient  food  is  to  be  found  there,  for  in  mare  than  one 
instance  I  have  known  them  to  leave  a  field  abundantly  supplied  nith  saltable  food 
and  march  into  others.  In  one  Instance,  where  tboy  attacked  a  field  of  oats  and  pene- 
trated it  a  short  distance,  mowing  it  as  they  proceeded,  they  suddenly  quit  it.  There 
does  not  appear  to  be  any  uniformity  in  the  direction  the  different  armies,  or  armies 
from  diSerent  fields,  take.  Id  I3T&,the  army  frvm  one  field  was  moving  directly  Bonth, 
while  that  from  another  moved  directly  east.  While  marching,  they  move  with  rapid 
motions  and  apparently  with  an  uneasy  feeling,  especially  if  thesnn  is  shining.  The 
following  statement,  from  the  Frairit  Farmtr  of  July  4,  1861,  is  probably  not  over- 

"An  army  of  them  was  observed  to  travel  60  yards  In  two  hours.  In  an  effort  to  get 
RTOand  a  ditch.  They  began  to  travel  from  the  in&sted  districts  between  two  and 
tluee  o'clock,  p.  m.;  toward  enndown  the  tide  of  travel  was  retrograde.  They  did 
not  travel  at  night;  tbey  feed  chiefiy  by  night  and  in  the  forenoon.  As  to  their  num- 
ber, tbey  have  becu  seen  moving  from  one  field  to  another,  lArM  tSeri  deep;  a  ditch  has- 
been  filled  with  them  to  fhe  depth  of  thrtt  indket  in  hal/an  how."  (Thomas's  Fifth 
Illinois  Report,  p.  16.) 

The  Army  Worm  is  an  epicure  and  therefore  unlike  the  grasabopper  and  locnst. 
When  Jn  moderate  nnmbers  they  are  more  choice  in  the  selection  of  their  food  than 
they  can  b«  when  the  fields  are  overran  by  their  hordes,  then  tbey  select  the  tender- 
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est  blades  of  some  favorite  gross  or  gTAia,  leaviDg  tke  midrib  of  ths  le&f  nntonolied, 
but  wheD,  in  the  "  struggle  for  life,"  each  taw  to  do  the  best  it  can  for  snbsisteace ; 
nearly  all  grasses  or  grains  come  alike  ^relcome,  and  all  bat  the  hard  stems  ftre  de- 
Toored.  In  the  oat  field  all  the  blades  are  eaten  and  the  oaterpUlAr  ascends  the  stalk 
to  the  very  top,  and  finishes  b;  biting  off  nearly  all  the  grftins  and  letting  them  fall 
t«  the  ground.  Aa  they  do  not  eat  the  groin  this  may  be  looked  upon  as  wanton  de- 
etruction.  We  learn  that  in  wheat  or  other  gnin  fields,  they  often  out  ofi'  the  ears 
and  let  them  fall  to  the  ground.  The  only  caose  for  this  seems  to  be  that  they  eat  a 
portion  of  the  finer  parts  of  the  peduncleor  stalk.  If  the  grain  is  ont  previous  to  the 
worm  leaving  the  field,  andleftoattodry,  the  insects  will  still  continue  feeding  on  the 
out  grain,  and  thousands  may  be  found  during  the  heat  of  the  day,  sheltered  beneath 
the  svath  or  bundleu,  so  that  It  becomes  necessary  to  remove  the  grain  as  soon  as  poe- 
sibte  after  cutting.  The  resting  time  of  the  Army^onu  is  during  mid-day.  Their 
feeding  time,  morniog,  evening  and  night,  and  at  tliesetimesthejaJso  travel.  When 
resting  they  are  usually  coiled  up  in  circle  or  snake  fashion.  When  traveling  they 
move  at  a  moderate  pace,  avoiding  all  steep  places  if  possible,  and  preferring  level 
land.  They  can  climb  well  enongh  if  the  ground  la  firmor  covered  with  herbage,  bat 
iflooee  and  friable  they  lose  their  tooting  and  Eall  back  while  endeavoring  to  olimb 
any  steep  ridge.    (Kirkpatriok,  Ohio  Agricultural  Report,  1860,  pp.  352,353.) 

Id  regard  to  nambers,  vre  may  qaote  the  following  paasage  from  the 
JITeio  York  Sun  of  Juoe  11, 1880,  concemiDg  tlie  damage  done  in  Mon- 
moath  Couiity,  Kew  Jersey,  in  1880 : 

'  A  Jonmey  through  a  large  part  of  Monmouth  County  revealed  a  singnlar  state  of 
affairs.  Trenches  were  seen  extending  for  miles  ^ong  the  roads  close  to  the  edgee  of 
the  fields ;  bnt  the  crops,  for  the  most  part,  were  withered  and  lifeless,  and  it  was 
«vident  that  the  preoantion  had  been  taken  too  late.  Very  often  a  long  trench  ran 
,  across  a  field  of  wheat,  showing  where  a  former  had  ohondoned  one  portion  of  hie  crop 
and  tried  to  save  the  remainder.  Occasionally  o  field  was  seen  intersected  by  nume- 
rous trenches,  indicating  that  the  proprietor  had  fought  manfully  against  his  per- 
secutors, and  disputed  tiie  gcouud  with  them  foot  by  foot.  *  *  *  In  many  places 
tha  road  was  literally  covered  with  the  worms,  all  in  motion,  and  all  moving  towattte 
the  fields  on  either  side.  Thousands  and  tens  of  thousands  were  crushod  beneath  the 
wagon  wheels  and  under  the  horae's  feet ;  bnt  the  rest  pressed  on.  Aud  at  intervals 
epots  were  passed  where  an  imaginary  Uneeeemedtobedrawnocrossthe  rood  beyond 
which  the  army  worm  conld  not  pass.  For  a  certain  space  beyond,  sometimes  for  as 
long  a  distuioe  aa  two  or  three  mllea,  not  only  the  roads  bnt  the  adjoining  conntry 
was  free  from  the  peat.  Not  a  worm  was  to  be  seen,  until,  the  clear  space  passed,  the 
wsgou  was  again  rolling  over  millions  of  them. 

We  have  spoken  in  one  of  these  quotations  of  the  rate  of  travel,  a 
^mter  in  th6  Prairie  Farmer  stating  that  au  army  of  the  irortiis  was 
observed  to  travel  eixty  yards  in  two  hours.  This  would  be  at  the  rate 
of  one  foot  and  a  half  pet  minut«.  To  show  that  this  is  not  overdrawn, 
it  miy  be  well  to  state  that  individaal  worms  have  been  timed  when 
moving  over  asmoothanr&ceunder  the  impelling  infiuence of  a  hot  sun, 
and  have  been  found  to  crawl  at  the  rate  of  two  feet  and  a  half  i>er 
minute. 

TlSTB  OP  iPPEAEANCB. — A  fow  years  ago  a  paragraph  conld  have  been 
written  under  this  bead  with  the  utmost  ease.  Within  the  past  two 
years,  however,  facts  have  been  gathereil  which  complicate  matters  con- 
siderably. Daring  the  winter  of  1879-'80,  worms  were  received  at  the 
Department  in  March,  February,  and  even  January,  from  localities 
as  far  north  as  Tennessee  and  South  Carolina,  and  noted  as  damaging 
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winter  grain  daring  these  montbs.  The  winter  wbb  nnusnally  mild  and 
open  and  it  was  aapposed  that  this  &ct  accoanted  for  the  so-called  nn- 
osaal  appearances.  It  has  recently  been  proved,  however,  beyond  all 
peradventnre,  that,  over  a  large  portion  of  the  conntry,  the  epeoiea  hiber- 
nates in  the  larva  Btat«,  and  that  in  favorable  seasons  the  hibernating 
1m>od  may  be  injorions  to  crops.  It  is,  however,  nsasUy  the  Immediate 
deacendants  of  these  hibernating  worms  which  compose  the  iujnrioas 
brood.  Daring  the  past  winter  (1S82)  yonng  hibernating  worms  were 
foand  In  Washington  in  Janaaiy.  The  same  brood  was  injnrioos  to 
winter  wheat  in  Febmary  in  Alabama,  and,  in  early  March,  to  wheat 
and  oats  near  Savannah,  Qa.,  and  Columbia,  S.  0. 

The  iixjnrioas  brood  nsnally  makes  its  appearance  in  Hissonri  and  In 
Virginia  in  May ;  in  Illinois,  sonthem  Ohio,  Delaware,  TSew  Jersey, 
and  Long  Island,  abont  the  first  of  Jane.  From  the  middle  of  Jane  to 
the  flret  of  Jnly  it  is  foand  in  Connecticut,  Maasachnsetts,  Boothem- 
and  centnl  New  Tork,  Pennsylvania,  northern  Indiana,  sonthem 
'Wisconsin,  and  Michigan.  From  the  tatter  part  of  Jnly  to  the  middle 
of  Angnst  it  appears  in  northern  New  York  and  New  Hampshire,  in 
Maine  and  sonthem  Canada,  New  Branawick  and  Nova  Bcotia. 

Inatancea  are  not  wanting  also  in  which  the  immediate  descendants 
ot  this  second  brood  have  also  coustitated  the  injnrions  brood,  and  thus 
occasioned  very  late  reports  of  "  first  appearances,"  althoagh  such  caaea 
ue  rare.  Eirkpatrick,  in  hia  1861  article  (Ohio  Agricnltnral  Beport, 
1869,  p.  351),  mentioned' the  fact  that  in  Cuyahoga  Conn^  (nortberu 
Ohio]  the  worms  were  that  year  not  observed  until  the  first  of  August, 
while  less  than  eighty  miles  soatb,  in  Shelby  County,  the  injnrieas  brootl 
pupated  Jane  16.  Another  Instance  was  recorded  by  L.  O.  Howard, 
in  the  New  York  Semi-  Weekly  Tribune,'  Aagast  6, 1880,  in  which  the 
worms  appeared  "  for  the  first  time  "  in  Scott  County,  Virginia  (one  of 
the  extreme  southwest  counties  of  the  State),  July  29,  doing  great 
damage  to  com  and  Gorman  millet,  while  the  previous  year  the  injnri- 
ons brood  pupated  in  N<H^!k  County  aboat  May  30.  There  is  mncli 
reason  also  for  supposing  that  the  brood  just  mentioned  was  the  iu- 
jariona  brood  in  the  Northeastern  States  In  1876 ;  vide  the  following 
ftom  onr  Eighth  Missouri  Beport  (1876) : 

Tlieie  m%s,  thererore,  be  a  diOereaoe  of  orer  two  montliB  between  the  appearanee 
of  tbe  wDrms  In  soathem  MiBsonri  or  KentnoVy  and  in  Maine.  Tlins  early  Id  Jane 
of  tbepretent  year,  wbenlJefthome,  they  were  mowing  down  the  meadows  and  wheat 
fleldn  in  central  Hiseonri  and  in  aonthem  UUnoia,  OUo,  Indiana,  aa  well  aa  in  Ken- 
tucky; while  apon  airiTiug  in  New  York  two  months  later,  they  were  marching 
throDKh  the  oat  fields  of  Long  Island,  and  were  reported  \eif  generally  in  the  East- 
ern States.    In  Maine  they  appeared  as  late  as  Be  ptember. 

This  would  make  the  iqjarious  brood  on  Long  Island  in  early  Angnst, 
while  in  1880,  it  will  be  remembered,  they  were  causing  great  alarm  in 
the  same  locality  during  the  first  week  in  June ;  a  pretty  plain  case. 
Hba  injnrions  brood  of  late  July,  1881,  in  Illinoia  and  Indiana,  may  also 
have  been  an  example  of  the  same  fiwt. 

8  B  d  ,  -         I 
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SnDDEN  ApFBiJUKOE  AND  DiaAPPKAEAHOB. — **  Among  the  manifes- 
tations in  lower  animal  life,  few  are  more  aatoniahing  than  the  sud- 
'  den  oocarrence  of  a  species  in  vast  uambers  over  large  strett^es  of 
country,  and  its  as  sodden  diaapi^eaiauoe.  In  a  tew  rare  instances, 
as  with  the  thirteen  and  seventeen  year  Oieados,  these  mauifestatious 
are  strictly  periodical,  and  occur  at  regular  intervals;  but  in  the  great 
majority  of  instances  they  have  no  such  periodicity.  The  numerous 
natural  checks  which  surround  every  animal,  added  to  the  meteorologi- 
cal conditions  which  aSect  It  in  its  straggle  for  existence,  sofflcieutly 
explain  these  phenomena  to  the  intelligent  naturalist,  though  it  is  not 
always  easy  to  point  oat  &ct8  in  speoiflo  cases.  Under  the  head  of 
*Habits  of  the  Worm',  I  have  already  given  the  reasons  why  it  escapes 
attei^on  In  its  earlier  stages  and  in  seasons  when  It  is  not  ezcesslTely 
abundaot. "  Hidden  at  the  base  of  tofts  of  rank  grass  and  feeding  only 
at  night,  it  may  live  for  generation  after  geoeiatlon,  while  the  obbos- 
peoting  fitrmer  little  imagiuM  that  his  dreaded  enemy  is  so  near.  If 
there  ah««ld  oome  one  or  nwre  seasmu  of  drought,  however, — weatiMr 
eztKHBftly  &vorable  to  the  Incieaae  of  the  wwms, — they  begin  to  multiply 
prodigioosly,  large  aumbers  hibernate,  and  in  the  ensuing  spring  multi- 
tudes of  moths  fly  oat  over  the  ooontay,  eaob  filled  with  her  seven  or 
eight  hundred  eggs  wiUi  which  to  stock  the  somMuding  pastniea  aod 
grain  Adds.  The  young  wonns  hatohing  from  Utese  eggs  and  fiaeding 
in  their  nwmal  out-worm  manner  still  escape  the  eyes  of  the  fitrmer; 
"  but  when  the  bulk  of  tiiem  have  passed  throui^  the  last  molt,  or,  in  ottier 
words,  are  nearly  taU-grown,  and  have  stripped  the  fields  In  which  they 
were  bora,  they  are  then  obliged  to  migrate  in  bodies  to  new  paetores. 
Thos  assembled  and  exposed,  they  pass  through  grass  and  grain  fields,  de- 
Tooring  as  they  go;  for  they  are  now  exoeedingly  voracioos,  and,  like  most 
Lepidopteroaa  larvte,  consume  more  during  the  last  few  days  of  wona-life 
than  during  all  tberedtof  their  existence.  The  farmer  who  is  unfamiliar 
with  their  life-habits  wonders  wberethey  oome  from  sosuddenly,  and  pre- 
sently, vhea  they  enter  the  earth  to  transform,  he  wonders  again  where 
they  go  to.  In  these  expand  nombers,  also,  the  nameroos  natural  eue- 
miesof  the  worms  congregate  about  them  and  do  their  marderons  work 
far  more  effectively  tbau  when  they  have  to  seek  individuals  hidden  here 
and  there  in  rank  grass;  so  that  we  cease  to  wonder  at  the  almost  total 
annihilation  of  the  species  the  year  following  its  advent  in  saoh  nam- 
bera." 

Dr.  Fitch,  in  his  sixth  report,  proposed  a  theory  to  account  for  these 
seemingly  unaccountable  appearances  of  the  worms,  which,  first  and  last, 
has  caused  much  discnssioo.    In  his  own  words  it  is  stated  as  follows: 

The  spring  and  urly  Bummer  of  tbis  yoar  [  1961]  «m  exAotly  the  reverse  of  Uat  je»c 
— uniuuiili;  wet,  and  the  wAter  bigli  In  all  oar  stfeams.  HoMby  the  swampa  have 
all  been  overfloirad,  and  thlB  insect  haa  been  drowned  oot  of  them.  The  moths  or 
mUlera  on  coming  out  of  thslr  ohr;Balide«,  found  it  was  impowlbie  for  them  to  get  to 
the  roote  of  the  gnus  there,  to  depoeit  their  eggs.  They  were  obliged  to  Airwke  their 
naaalhannta  and  aoatter  themselves  out  ovarUiie  oonnb'f,  the  inoaasant  rains  making 
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i  (  Buffloiaiitif  w«t  ever jwlme  to  ■nit  their  MnU-Minktla  habit*.  Thna  going  fintii  in 
companiee,  tbey  aligbted  in  putioaUr  apota,  Uid  Uibtb  dropped  their  eggi;  and  the 
reiiiilt  is  enffioieutly  well  known. 

Moie  briefly  BxpreaeediKf  viewU  tliia — adryaeaaon  uiddryewunpemTiltlpliegtIilB 
ioneet.  And  wben  tt  i»  thoa  Dinltiplied,  a  wet  seaaon  and  ovecQowed  awampe  driTee 
i  t  ont  from  its  Intkiug-plaoe,  in  flooke,  aliglitiug  here  and  there  ovez  the  oonntTy.  Bnt 
on  being  thna  niBtIoat«d,  it  flnde  our  arable  lauds,  too  dry  for  Itj  and  immeiliatelj  on 
matniiog  and  getting  ita  wings  again,  it  flies  back  to  theawampa,  whereby  It  bappena 
that  we  aea  no  more  of  it. 

Dr.  FitolL  starts,  in  the  firat  place,  with  the  sappoeitlon  that  the  natural 
food  of  the  Army  Worm  is  the  coarse,  wild  grass  of  the  swamps  and 
bog^,  and  that  here,  and  here  only,  is  it  found  in  the  interim  between 
<'  worm  years."  It  is  only  nacessary,  in  order  to  disprove  this,  to  aeaioh 
diliguiUy  in  spring  among  the  tufts  of  grass  apoo  knoUs  and  bill^ldea 
aa  well  as  along  marshes,  around  the  borders  of  grain  fields,  and  even 
in  the  grain  fields  themw^es.  Army  Worms  will  almost  oertainly  be 
fonnd  in  all  these  localities.  The  species  probably  does  floorish  to  a 
somewhat  greater  extent  around  swamps,  bat  it  is  for  the  reasoD  Uiat 
the  grass  in  sach  localities  is  not  so  apt  to  be  grazed  closely  or  cat.  More- 
over, the  parent  moth  very  probably  gets  more  appropriate  food  in  saoh 
places,  either  in  sacoharineezndatioos,  the  natnrt^"  sweat"  of  the  plant!, 
or  in  the  moisture  fi<om  the  gronnd. 

Horeover,  an  ezamioation  of  Uie  weather  reoords  shows  os  that  while 
the  years  preceding  Army  Worm  years  have  been  anlvenal^  oharao- 
terized  by  drought,  the  years  in  which  tlie  worms  have  actually  i^peand 
have  not  necosaanly  been  wet,— a  IM  whiob  in  itwlf  is  a  death-blow  to 
the  theory.  In  support  of  this  fiict  we  made  oae  of  the  foDowing  arga- 
ments  in  the  American  SntomologUt  for  September,  1880: 

That  the  Aimy  Worm  appears  in  deatmoUTe  nnmbers  after  a  pwiad  of  dry  asaanna 
ia  a  fiMt  already  reoognlsed,  and  is  in  aocordanoe  with  the  experlanoe  of  tha  fttmeat 
year.  The  portione  of  our  eonntry  viaited  by  the  worm  this  year  were  alBIeted  with- 
drought  last  aimuner,  and  the  wlnt«r  waa  remarkable  for  ita  mildneas  and  the  alight 
fall  of  snow.  Ft toh's  theory  of  the  appettfuioe  of  the  worm  required  that  this  spring 
should  be  a  wet  one  in  order  to  drive  the  motlis  from  the  swampa  and  oaoae  them 
to  lay  their  eggs  on  the  upland.  Bnt  the  faots  are  Jnat  the  reverse.  Farmers  from 
Virginia  to  Termont  have  complained  loudly  of  the  ezoeasiTe  drought.  Bivera  in  soma 
of  the  Atlantio  States  have  not  been  so  low  for  a  generation,  and  allnvial  meodowa 
which  have  been  anbject  to  a  spring  flooding,  have  tliis  year  lemaiued  drj.  Tbeaa 
fkotaolearlydiaproTeVitch's  theory,  and  we  most  believe  that  the  Army  Wormiamoat 
likely  to  appear  after  dry  eeoaona,  regarilttt  of  the  wetness  or  dryness  of  the  seaaon. 
in  which  il  oconrs.  A  orittcol  examination  of  Fitch'a  arguments  in  support  of  hia 
theory  abows  that  he  not  only  had  no  personal  aeqnalntance  with  the  worm,  but  also 
modesome  false  meteorological  deduotiona,  anoh  as  oomparing  the  rainfall  of  India(T) 
with  the  appearance  nf  the  worm  here,  With  equal  reason  might  we  argue  that  1979 
'waa  wet  iu  our  Atlantic  States  because  of  the  eicessive  precipitation  in  the  British 
Islands  dnriog  that  year.  It  ia  CTident  that  Fitch  was  hard  pressed  fbr  arguments  to 
anpport  the  theory.  That  the  season  of  1901  was  remarkably  wet  In  the  Eaatem 
States^  ntoh  gives  no  evidence,  and  while  the  mean  rain&U,  aooording  to  atatistloa 
waa  fcmiter  in  1961  than  in  1B60,  it  does  not  follow  that  the  spring  and  early  summer 
of  1861  were,  on  that  aoooant,  nnosnally  wet.    From  tha  well  known  oonneetlon  oT 
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the  pnaenoo  of  pUnt  lies  with  (1t7  waaons,  and  from  the  nwnioTftble  d«pi«dfttions  of 
the  gnJn  »phia  In  thkt  you  thronghont  the  Middle  and  Hew  Eugluid  Statea,  it  ia 
Tery  qneetionable  whether  the  summer  of  1B61  waa  wet.  It  ia  tKr  more  probable  that 
the  aeaaoii  was  a  dry  one  like  the  pieaent,  in  wUoh  also  Tarlooa  plant  lioe  have  done 
great  damage. 

The  sadden  disappearance  of  the  worms,  which  Flteh  aocoanta  for  by 
the  supposed  6tct  that  the  insect  "finds  our  arable  lands  too  diy  for  it; 
and  immediately  on  maturing  and  getting  Its  winga  again,  it  flies 
back  to  the  swampa,"  ia  mnoh  more  easily  and  naturally  accounted  for 
Id  view  of  known  facts,  as  we  have  accounted  for  it  above,  by  t^e  iu- 
creased  effectiveness  of  its  very  numerous  natural  enemies,  and  by  the 
enormons  numbers  destroyed  by  the  hand  of  man. 

FOOD-PLAHTS.— The  normal  food-plants  of  tbe  Army  Worm  are  found 
among  the  grasses  and  gndns,  not  a  single  species  of  either,  so  far  as 
known,  coming  amiss.  Wheat  and  oats  seem  to  be  their  favorites  among 
tbe  smatl  grailis,  though  rye  and  barley  ai«  also  taken  with  less  relisb. 
Qerman  millet,  com  and  sorghum  are  eat«a  by  the  worms,  particularly 
when  young  and  tender.  They  were  found  last  year  feeding  to  a  greater 
or  less  extent  on  flax  in  Dlinois,  althoagb  this  is  mentioned  by  Fitch 
as  oneof  the  crops  which  the  worms  will  not  touch.  They  have 'also 
been  known  to  eat  onions,  peas,  beans,  and  other  vegetables,  though 
probably  only  when  pressed  with  hunger.  As  stated  in  our  Eighth 
Missouri  Beport,  upon  the  reliable  authority  of  Mr.  B.  F.  HillSj  of  Mu- 
kanda,  HI.,  they  have  also  been  known  to  eat  the  leaves  of  fruit  trees. 
Ordinarily  clover  is  disregarded  by  the  worms,  though  they  occasionally 
nibble  at  it.  A  timothy  field  is  often  eaten  to  the  ground,  leaving  tbe 
clover  scattered  through  H  standing.  In  1880,  in  Monmouth  Connty, 
New  Jersey,  occurred  remarkable  exceptions.  We  quote  firom  Bev. 
Samuel  Lookwood:** 

I  had  toppoaed  the  aliment  of  theae  Inaeote  to  be  T«rtHoted  to  the  Onadnta,  that 
la,  the  graOBoa  proper  and  tbe  graina  and  Indian  oom.  Henoe,  mrpiised  at  the  thor- 
onghuesB  with  whioh  they  had  eaten  op  that  field  of  dover,  on  the  apot  I  took  it  for 
an  original  obaervation  of  an  exoeplional  habit;  bnt,  npon  looking  into  the  Bile;  rr- 
porta,  I  found  similar  facte  on  record.  I  aoon  oeaaed  to  regard  tbia  habit  at  at  all  ei- 
oeptional;  for,  so  far  ae  Monmouth  fraa  oonoemed  In  1880,  cIoYer-eatlngbythe  Anny 
Worm  waa  the  rule  and  not  the  exception.  In  fact,  I  ooald  not  leam  of  one  instance 
of  their  presence  in  which  tbe  oloTer  eeoaped.  The  fallowing  from  a  letter  by  a 
teacher  Is  t«  the  point : 

"On  the  farm  of  Charles  ADgor,  at  New  Bedfbrd,  in  passing  ttom  hta  wheat-fleld  to 
hlH  oat-fleld,  the  worma  had  to  cross  a  strip  of  award  composed  of  timothy  and  red 
clover  of  three  or  four  years'  standing.  They  took  every  thing  clean.  They  also  ate 
the  yonng  clover  In  the  bottom  of  the  whoat-flold,  killing  it  entirely.  In  a  mixed 
■ward  of  Q«o.  Newman's,  the  teacher,  they  ate  the  clover  as  well  as  the  grasses,  leav- 
ing nothing  but  the  stalks.  They  also  ate  the  clover  on  the  farm  of  Albert  King,  at 
Qreeu  Grove.  They  did  not  make  a  specialty  of  clover,  bnt  they  ate  it  withont  l>eing 
starved  to  it.  They  ate  both  the  clover  and  timothy  in  a  mixed  ewatd  of  James 
Anger's.  They  ate  Ur.  Allen's  oat-field,  then  went  over  to  his  award  of  giase  and 
clover,  and  finished  that  off,  too." 


"  Bee  Mr.  Lodi  vaod'a  Bsport,  ftuther  Ml 


.,,Coo,,- 


THE  ARMY   WORM:   FOOD-PLAHTB.  117 

In  this  coBnectioa  it  may  be  well  to  state  tbat  on  the  Departmeot 
grounds  at  Washington  the  newlj-hatched  worms  have  been  found  in 
a  folded  clover  leaf,  feeding  tbos  protected,  and  under  each  circam- 
stances  as  rendered  it  probable  that  tbey  had  hatched  there.  We  have 
already  given  instances  of  egg-laying  on  clover. 

Ur.  Lockwood  also  states  in  his  report,  that  even  the  common  rag- 
weed (Ambrosia  artemiaioifoUa)  was  eaten  clean  by  the  worms,  and  also, 
that  the  worms  in  passing  through  a  strawberry  patch  devoured  both 
the  leaves  of  the  plant  and  the  unripe  fruit. 

In  Jnne,  1S82,  specimens  of  the  worms  were  received  from  Mr,  Ohas. 
G.  Bockwood,  Hammonton,  Atlantic  Co.,  "S.  J.,  with  the  statement  that 
tbey  had  done  great  damage  to  his  cranberry  crop. 

Experiments  made  at  the  Department  daring  June,  1882,  showed  that 
the  worms  in  confinement  will  live,  thrive,  and  nudergo  their  metamor- 
phoses when  fed  exclusively  upon  any  of  the  following  plants:  garden 
poppy)  beet,  lettuce,  cabbage,  raspberry,  onion,  parsnip,  radish,  car- 
rot, and  pea.  Tbey  refused  to  feed,  however,  on  bean,  cotton,  grape 
and  hemlock,  while  on  strawberry  they  fed  slightiy,  but  all  died.  It 
will  be  noticed  that  eight  botanical  families  are  represented  among  the 
plants  on  which  tbey  thrived,  viz.:  Papaveracete,  Chenapodiacta,  Com- 
ponita,  Crticifera,  Boaacea,  lAliaoeas,  Umbelli/ertB,  and  Leguminota. 

It  may  also  be  well  to  state,  finally,  that,  like  its  southern  prototype, 

the  Grass  Worm   {Laphygma  fragiperda),  the  Army  Worm  when  on 

the  march  does  not  hesitate  at  caunib^ism  to  satisfy  its  hunger,  and 

many  individuals  are  killed  and  devoured  by  their  stronger  fellows. 

Duration  o/tlte  Pupa  8taU. 

Upon  reaching  its  full  growth  the  Army  Worm  ordinarily  burrows 
for  an  inch  or  more  below  the  surface  of  the  ground,  and  there  trans- 
forms to  the  pui>a  which  baa  been  previously  described.  Often,  how- 
ever, when  occurring  iu  great  numlters,  this  precaution  is  not  taken,  and 
the  worms  puiiate  under  stoues,  boards,  logs,  or  other  rubbish,  without 
entering  the  ground.  More  or  less  silk  is  spun  around  the  body  at 
suub  times  and  particles  of  dirt  attached  to  it.  The  daration  of  the 
pupa  state  varies  of  course  with  the  climate  and  season.  Ordinarily 
northern  writers  place  it  at  from  two  to  three  weeks.  Mr.  D,  W. 
Coquillett,  in  raising  the  worms  in  northern  Illinois,  found  the  length 
iu  July  to  vary  from  nine  to  sixteen  days  through  the  intervening 
times  of  ten,  eleven,  thirteen,  and  fourteen  days.  The  moths  issued 
most  abundantly  after  thirteen  and  fourteen  days.  In  oiu-  breeding 
cuj^cs  both  at  St.  Louis  and  Washington  the  average  period  in  midsum- 
mer has  been  about  thirteen  days. 

HabiUoftheMoth. 

Food. — Few  actual  observations  have  been  made  upon  the  food  of 
the  moths.  Tliey  undoubtedly  feed  upon  the  nectar  of  various  flowers. 
Mr.  D.  W.  Cotitiillett  has  taken  them  in  the  evening  upon  the  blossoms 
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of  clover,  and  also  apon  the  common  soap-wort  {Sc^onaria  offi^italis). 
Our  assistant,  Mr.  Koebele,  has  also  taken  the  moths  feeding  on  blossoms 
of  apple,  boueysnckle  and  yacca.  It  is  moreover  probable  tliat  one 
of  the  reasons  for  the  more  frequent  appearance  of  the  worms  on  low- 
lands is  that  the  parent  moth  gets  more  appropriate  food  at  such  places, 
either  in  saccharine  exudations — the  natural  "sweat"  of  the  plants 
{"  Sonigaussehmtsning"  of  the  Germans) — or  in  the  moietnre  from  the 
ground.  The  microscopic  examination  of  the  tongue  shows  it  to  be 
strongly  armed,  like  those  of  so  many  allied  genera,  and  it  is  highly 
probable  that,  like  the  Cotton  Worm  moth,  Leucania  not  only  feeds  upon 
cracked  or  decayed  frait,  bat  that  it  will  also  npou  occasion  pierce  sonnd 
fraitand  sack  its  jnice.  Of  this,  however,  we  have  only  presumptive 
evidence. 

The  eggs  develop  rather  slowly  jn  the  ovaries  of  the  moth,  and  even 
with  the  midsammer  brood  at  the  South  a  week  or  more  elapses  be- 
tween the  issuance  from  the  papa  and  the  commencement  of  ovlposition. 
Dissections  made  at  Saint  Lonifl  in  1876  showed  that  the  mo&  lives 
without  doubt  for  several  weeks  In  autumn  ;  hence  the  necessity  for  oon- 
siderable  food. 

FuoHT. — The  fiight  of  the  Army  Worm  moth  begins  toward  the  lat- 
ter part  of  the  afternoon.  It  is  low  and  is  characterized  by  a  quick, 
darting  motion,  aooompanled  by  a  slight  humming  noise,  simUar  to  bnt 
lees  intense  than  that  made  by  hawk  moths.    Professor  Thomas  says: 

Th«7  b«gMt  to  le«Te  the  groand  of  na  «Teiilng  about  mnset,  but  iippMT«d  Id  gt«*t- 
Mt  abancUiiioe  kbont  the  tiiiw  It  beoanM  fliUf  dark.  Their  flight  la  itioiig,  ImgDlar 
and  plunging ;  darting  from  aide  to  aide  for  a  ahort  dlatanoe,  the;  dive  anddenlj  Into 
the  graaa  with  a  fbroe  which  would  aeem  to  be  aafficlent  to  tear  their  wings  to  pieces. 
The;  fly  low,  aeldom  rising  more  than  a  £bw  feet  from  the  gmimd ;  at  leaat  none  en- 
tered the  window  of  my  bed-chamber,  which  ii  on  the  aeoond  floor,  and  opens  di- 
rectly oppoalte  and  almost  over  the  spot  from  which  the  greatest  number  came.  But 
they  do  not  appear  to  be  at  leadUy  attracted  by  light  as  many  other  moths. 

Exceptionally,  however,  the  moths  fly  higher.  One  of  theD^>art- 
ment  agents,  last  summer,  at  Savannah,  Ga.,  captured  several  which 
had  been  attracted  by  the  light  in  his  room  in  the  second  story  of  the 
Marshall  Eonse,  and  we  have  repeatedly  taken  them  in  the  third  storj- 
of  onr  own  dwelling. 

Position  when  at  eest.— During  the  day  the  moth  remtUns,  ordi- 
narily, hidden  in  grass,  weeds,  or  other  rubbish.  When  at  rest  its  wing» 
are  either  held  flat  npon  its  back,  opening  slightly  and  showing  the  edge 
of  the  hind  wings,  or  more  sloping  (see  positions,  PI.  II,  Bep.  Ent.  Dept. 
Agr.,  1881-2).  Upon  first  alighting  the  wings  are  kept  in  motion  with 
a  rapid  quivering,  bnt  this  movemeat  soou  erases  and  they  sink  into  the 
position  desoribed,  with  the  tips  resting  often  npon  the  supporting  object 
or  surface. 

NDMBGB  OF  ANNUAL  GENERATIONS. 

"  From  the  time  Fitoh  wrote  so  AiUy  on  tlie  species  in  186 1 ,  nntil  the 
leoord  of  onr  observations  in  1875  and  1876,  it  was  the  prevising  belief 
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among  entomologiata  that  there  waa  bat  one  annaal  brood  of  the  species, 
especially  in  the  Northern  States,  no  absolate  evidence  of  a  second  brood 
having  been  obtained.'* 

It  is  trne  that  Professor  Thomas,  in  the  Prairie  Farmer  of  Jane  20, 
1861,  expressed  bis  belief  ia  two  broods,  and  in  the  same  periodical, 
Angnst  22, 1861,  made  the  following  statement : 

A  few  jeais  back  when  the  Army  Wonn  appeared  in  this  connty,  afler  disapiiear- 
iDg,  they  were  ogalu  Been  on  aome  farms,  late  [n  the  fall,  in  conaiderable  nnmbera. 
InoDe  plaoe  they  wece  in  snch  nnmbera  that  tbey  cut  all  the  gTBM  in  a  oorn-fleld  and 
even  attaok«d  the  hard  leavea  of  the  ripeainK  com. 

This  is  evidently  from  hearsay,  and  cannot  be  considered  a  well- 
anthenticated  instance,  becaose  snch  accounts  in  the  fkll  generally  re- 
fer to  Zapkygnutfragiperdaf  yet  in  1880  Thomas  says  (10th  HI.  Ent. 
Sep.,  p.  27): 

In  fact  I  bronghtfinrwaTdatioIaMeHdmwof  the  Obrreotnem  of  tbfa  opinion  by  iliow- 
iag  at  leaat  one  loell-tUimUd  oase  of  both  the  spring  and  UM  broods  of  Uie  worms  ap- 
paaring  in  this  eonnty  the  same  year  in  large  and  ii^nrions  nnmbers. 

Kirkpatrlck  had  also  expressed  his  belief  that  there  were  two  broods, 
bnt  with  these  exceptions  entomologists  considered  the  insect  one- 
ln<ooded;  indeed,  Thomas,  later,  gave  ap  his  belief,  as  he  says,  and  sided 
on  this  point  witii  Walsh  {Prairie  Fanner,  October  31, 1861,  p.  293).  In 
1880  we  wrote: 

Oni  expeiintents  in  1S76  proved  oonolnalYely  that  there  were  always  two  and  some, 
ttntsa  three  ganeratloDS  in  tbs  latitude  of  Saint  Louis.  The  laeta  that  we  also  n- 
OMTded  aa  to  the  remarkably  rapid  derelopment  of  the  worm,  1.  e,  that  it  oan  leaoh 
foil  growth  within  a  fortnight  after  hatching,  lent  faror  to  the  idea,  in  oar  mind, 
that  there  might  be  even  more  generations.  Snhseqnent  experleaoe,  and  eepeolally 
that  of  the  present  year,  has  oonTlnoed  ns  that  there  Is  nsaally  one  other  generation 
then,  and  It  is  bnt  nahuiri  to  sappoae  that  there  aie  still  mora  in  mote  sMtkern  lati- 
tudes. He  moths  are  to  be  found  laying  their  ^gs  as  soon  o»  vegetation  starts  in 
'  the  spring,  and  there  Is  a  si^MMasion  of  broods  fhnn  that  time  till  winter  seta  in ;  the 
nnmber  diiferiug  according  to  latitude  and  the  length  of  the  growing  season,  Thns, 
Professor  Conutook  reports  It  as  having  beenieeelved  at  the  Department  of  Agrtcnlt- 
nie.  In  tbe  larra  state,  during  evei^  month  of  the  winter  of  1879-'M>  born  the  South- 
ern States,  when,  during  the  mild  weather,  it  was  active  and  Injorlone  to  oata  and 
other  grain,    (American  Entomologist,  v,  3,  pp.  IBl,  185.) 

The  winter  of  1880-'81  was  so  severe  all  over  the  oonntry  Uiat  the 
worms  were  not  noticed ;  bat  in  the  winter  of  1881-'82  they  again  made 
their  Appearance. 

Sod  was  taken  from  the  Department  groands  at  Washington  and 
plaoed  in  breeding  cages  as  food  for  other  larvffi  shortly  before  Christmas. 
Jannary  3  a  number  of  yonng  Army  Worms,  which  had  evidently  been 
hibernating  at  the  roots,  were  foand  feeding  npon  the  grass  leaves.  Jan- 
naiy  12  an  active  larva  one-ttiird  grown  was  taken,  ont  of  doors.  Jan- 
najy  35  another  larva  which  had  passed  throagh  its  second  molt  was 
found  under  similar  circnmsiwioes.  The  first  moth  ftvm  these  Iotveb 
made  its  appearance  March  3.  Janiiary  23  the  worms  were  received 
from  Ashland,  Clay  Ooonty,  Alabama,  with  the  report  that  they  were 
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destroying  the  whest  crop  and  caiuiDg  a  great  deal  of  ezcitemeat;  in  tlie 
eounly. 

In  March,  again,  they  were  working  iiyary  to  winter  grains  in  Georgia 
and  South  Carolina,  and  Hr.  Koebele,  a8  already  stated,  found  worms  of 
all  sizes  at  work  at  Savannah  and  Oolnmbia.  Again,  in  the  first  week 
in  May,  they  appeared  in  enonnoos  nnmbera  in  northern  Alabama  and 
eouthem  Tennessee,  and  there  is  presomptive  evidence  tbat,  counting 
the  hiberatiug  worms  as  Uie  first  brood,  these  worms  represented  the 
third  brood  for  these  looalities. 

There  is  uo  donbt  that  the  prevailing  theory  of  its  single-broodedness 
was  a  result  merely  of  the  &ct  that  it  is  observed  in  excessive  numbers 
only  once  daring  f^e  year,  and  nsnally  when  wheat  is  just  about  ripen- 
iug.  But,  as  we  showed  in  our  Missouri  Reports  (Eighth  and  Ninth), 
the  worm  is  always  to  be  found  both  earlier  and  later  in  the  season,  bnt 
attracts  no  attention  because  living  in  its  normal  cnt-worm  condition. 

In  bis  report  for  1880,  Professor  Thomas  has  a  lengtby  discussion  as 
to  the  number  of  broods — the  most  extended  discussion,  in  fact,  yet 
published.  Although  he  has  drawn  his  data  industriously  fi^m  sH  pub- 
lished sources,  they  are  still  very  insnlBeient,  and  he  has  committ«d  t^e 
great  mistake  of  massing  tt^etber  statements  in  regard  to  the  length  of 
life  of  the  insect  in  its  different  states,  from  Missouri  and  sontiiem  HI- 
iuois  to  Massachusetts,  taking  as  the  minimum  length  for  each  state  the 
life  of  the  insect  in  tbat  state  when  reared  in  the  breeding  cage.  His 
couolusious  seem  to  be,  although  it  is  difficult  to  get  at  them,  that,  while 
in  the  South  there  may  be-more  than  two  broods,  in  Illinois  and  the 
Eastern  States,  as  &r  north  as  central  KewlTork,  there  are  two,  and  two 
only.  One  of  his  oonclading  statements  is :  "From  these  facts,  we  be- 
lieve we  are  justified  in  concluding  that  it  is  impossible  for  a  third  brood 
of  worms  to  be  produced,  which  shall  pass  the  winter,  in  this  State  [Dli- 
uois],  as  Pro£  Biley  aasames,  in  his  articles  of  1880." 

The  matter  of  hibernation  we  shall  consider  farther  on ;  but  the  error 
in  his  conclusion  as  to  the  impossibility  of  a  tbird  brood  in  Illinois  is 
easily  shown  by  actual  observation. 

In  1881  the  ii^urious  brood  in  Illinois,  according  to  tbe  observations 
of  Mr.  Howard,  pupated  in  Iroquois  County  ftom  July  18  to  30,  the  first 
moths  appearing  August  1.  Taking  into  consideration  tbe  fact  that  in 
former  years  the  iujurious  brood  has  pupated  during  the  first  or  second 
week  in  June,  aud  calling  the  htbematiug  brood  the  first,  tJiis  iujurious 
brood  would  already  represent  the  third.  But  this  is  not  necessary  to 
our  purpose.  Mr.  Coquillett,  working  for  the  Entomological  Commission, 
began  his  observations  July  14,  in  McHenry  County,  northern  Illinois. 
He  found  an  injurious  brood  which  pupated  July  19,  and  gave  forth  the 
fii-st  moth  August  1.  August  3  a  number  of  moths  were  captured,  and 
from  this  timeon  for  several  nights  several  were  captured  eachnight,  after 
which  no  more  were  seen.  August  18  a  young  Army  Worm  was  found ; 
August  22  another,  and  August  26  still  auother.    The  first  week  in  Sep- 
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tember  two  worms  were  foand.  September  23  a  nearly  ftUl-giown  worm 
was  fonod  feeding  npon  a  liead  of  timothy,  aDdUiesame  day  three  more 
were  found  hiding  beneath  a  board,  one  of  them  tochinized.  Of  the 
worma  found  early  in  September,  one  pupated  September  22,  and  issued 
aa  a  moth  some  time  before  the  15th  of  October ;  the  exact  date  of  issue 
is  not  kuown.  Of  the  worms  found  September  23,  oue  pupated  a  week 
later  and  issued  as  a  moth  October  22 ;  the  rest  died.  October  29  a 
worm  measuring  one-half  inch  in  length,  or  less  than  half  grown,  was 
found.  November  1  four  more  were  found,  one  seven-eighths  of  an  inch 
in  length,  and  tlie  rest  three-fourths  of  an  inch  long.  November  i  an- 
other was  fouud  three-eighths  of  an  inch  loug,  and  on  the  6th  one  more 
meaaoring  oue-balf  iuch.  Tlieselast  worms  were  all  found,  according  to 
Mr.  Coquillett,  under  or  in  shocks  of  com,  and  we  think  would  evidenUy 
hare  hibernated  in  these  localities. 

Thus,  even  admittiugtbe  iignrious  brood  of  July  to  have  been  only 
the  second  (hibernating  worms  constituting  the  first),  we  have  three 
broods  m  northern  Illinois  plainly  demonstrated,  the  worms  of  August 
and  September  constituting  the  third  brood  and  the  offspring  of  the 
October  moths  the  hibernating  brood  or  the  first  of  the  present  season. 
The  case  is  made  all  the  stronger  when  we  consider  that  a  half-grown 
worm  was  found  August  23,  which,  had  it  been  reared  to  the  perfect 
state,  would  probably  have  given  forth  the  moth  before  the  first  of  Oc- 
tober. 

We  have  already  shown  that  the  Injurious  brood  is  usually  the  second, 
but  have  also  given  instances  which  indicate  tbat  it  is  occasionally  the 
third.  We  haveevery  reason  to  suppose  that  Thomas's  estimated  average 
length  of  life  of  the  individual — seventy -se^'eD  days — is  too  long,  even  for 
the  more  northern  portions  of  the  country.  The  experience  of  every  ento- 
mologist will  show  that  in  snmmer  an  insect  will  occupy  a  longer  time 
in  undergoing  its  transformations  within  the  breeding  cage  than  in  the 
field  under  natural  conditions,  and  yet  Thomas  has  taken  the  vivarium 
life  as  the  minimum.''    We  have  shown  by  exjierimeut  that  indoors 

••Ur.  Llntnor'a  p*|>er  oa  ■  xiinawhat  ■Imllu'  ■n'bJecC,  rlt.,  the  lifB  d^mtiun  In  Hfterocin,  gmn  t, 
loDg  asriea  of  carerul  notei  of  eollMting*.  fronUFhlob  bo  Boncluded  tliit  tliD  UTenm  durntlon  of  moth* 
is  from  tm  to  tbnc  weeki  iD  ■ummer.  Th«  paper  RiiTa  tiae  (o  (eme  eitf  odad  ramnrki  fhuD  Mmn. 
Thomu,  Uun,  BUaj,  uid  Dlhen.  Mr.  Thomu  Uiaajtbt  (Liftt  Una  kaoitMKe  of  tba  lerm  o(  life  In  U* 
Imago  wuofleUTalaa,  finm  ao  ecoDamioiliuidpaliit,  than  tbal  uf  Cbe  iDdirldsal  In  all  lU  ttatea.  In 
cudeaTorlng  to  asoertHtQ  Ihli  duratEon  In  Lcueania  unipuneta.  lie  bad  come  lo  fhe  conclnalon  tliatU 
y^oi  aboDf  aavantj-ebvcn  djtyi.  Thia  conclualon,  baaed  on  caleiilaOona  from  rvcerded  appaaranoea  of 
tlie  Inaect,  naa  In  op)x»itl<m  lo  tbo  Doly  actual  eiperiinenta  Kblch  ere  on  rocgrd.  via,,  tboee  li;  Ifr. 
Kiler  In  tbe  E1;:btb  and  Nlntb  Itepoiis  □□  tb.  Inaerta  of  Uluouri,  wblch  ebon  thai  the  tem  of  Ufa  In 
■umnin  barely  i^itiDda  over  half  a*  many  daya.  In  fact,  all  our  aiporitnce  aa  to  Ibe  ■luutnor  daiatlan 
«f  life  In  tbia  epeolea  aluHB  tbat  tbe  statoi  of  egg.  larva,  clirjaaliB.  and  iiuajio  average  fort;  daja. 
Mr.  Tbomaa  argned  tbat  Inucts  In  oonflnoment  develup  uioro  rapidly  than  in  fivedom.    Mr.  ItUej  gave 

to  develop  more  alowl]'  than  lu  froedoin,  fur  tba  obvlonn  leaaon  that  thaae  la  freedom  get  more  aan- 
ligUI  and  twaatanll;  bare  a  aopply  of  Iteab  food  Dt  band,  and  thla  will  bold  i-qnollj-  true  vlth  the 

giciteroaldoon  tlnmimlnDTB.  Enpeiisnce  ebowe,  mDnovoT.  Ibatln  IhlaqueeUoneverytblngdependji 
on  the  time  of  year,  the  oharaeter  of  the  weather  nud  other  aiirroondlDg  cundillona.  there  being  a  wide 
nuge  in  the  dontloo  of  life  In  the  aame  ■peolee.— (Adapted  from  Amtr,  HaturalM,  Kov.,  1S81,  p.  B13). 
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the  roand  of  the  insect's  Hfe  may  be  completed,  noder  fovorable  cir- 
cnmBtanoes,  in  tesa  tban  forty  days.  It  wonid  be  difBoalt  to  give  any 
exact  nnmber  of  broods  for  the  sonthern  part«  of  the  co)iiitT7,  for,  as  ne- 
have  already  Bhowa,  with  mild  winters  a  suceessiOD  of  generations  is 
maintained  daring  the  whole  year  without  any  aocatled  dormant  or 
hibernating  period.  In  other  years  the  Mbernatiug  period  varies  with 
the  length  of  the  severe  winter  weather,  and  of  course  the  number  of  gen- 
erations is  indnenced  thereby.  Moreover  the  confosion  of  generations  is 
so  great  that  it  wiU  always  be  difficalt  to  aacertaiu  positively  the  num- 
ber of  broods  in  a  given  year. 

At  the  Kortb  the  same  facts  hold,  tbongb  in  a  lesser  degree,  aud  we 
believe  that  the  same  nnmber  of  broods  which  we  have  proven  for  north- 
ern Illinois  will  hold  for  aU  points  between  the  Ohio  Biver  andtbeOrejit 
Lakes  and  north  to  central  Kew  York,  namely,  normally  three  and  pos- 
sibly or  exceptionally  foor." 

HtBEBHA.TIOH'. 

In  the  coarse  of  the  disonssion  of  the  habits  and  nataral  history  of 
the  Army  Worm,  extending  over  the  last  twenty  years,  hibernation  in 
each  one  of  the  four  stages  has  had  ita  strong  advocates.  Walsh,  in  b  is 
many  articles,  apheld  most  emphatically  the  probability  of  hibernation 
in  the  egg  state,  bringing  what  seemed  to  be  strong  arguments  to  its 
support.  Thomas,  French,  Kirkpatriok,  Klippart,'and  others  have  as 
strongly  supported  pnpal  hibernation,  while  in  the  Missouri  Beports  we 
have  given  reasons  for  suppofung  that  the  species  may  hibernate  both 
aa  larvEB  and  as  adults.  Comstock,  in  his  1879  report,  upheld  the 
hibernation  of  the  motii  aa  the  only  proved  method.  Tbe  discussion 
of  this  point  from  our  Eighth  Uissonri  Beport  (1875)  will  bear  rep- 
etition : 

Aeo^lng  aa  tOcta  that  tlie  egga  an  laid  both  Id  fall  and  aprinn,  tbe  following  quM- 
ttona  are  to  b«  ooniidered :  1st,  whether  the  eggs  laid  in  aatama  hibernate  as  sncb, 
or  whether  the  lorve  fint  hatch  and  hibernate  while  ■mall ;  Sd,  whether  those  laid 
in  spring  are  by  moths  which  issued  at  that  season,  after  hibernating  aa  chryaalides, 
or  b;  Buoh  aa  laaaed  tbe  preceding  fall  and  hibernated  as  moths. 

As  bearing  on  Che  flrsl  question  it  is  Intereeting  to  note  that  the  Enropean  apecies 
of  tbe  genas,  so  far  as  their  habits  are  known,  hibernale  In  the  larva  stat«.  Thns 
LeuMmia  tttlMrsyria  Esper,  and  X.  iarca  (Linn.)  hiburuate  as  jonug  larvn,  while  t. 

•*Tlie  iliilay  to  the  printlDK  of  tlili  report  pemlti  ns  to  iidd.  In  thii  caniHictian.  thst  tha  siparlenca 
of  188*  »Ddan  It  probable  Itikl  at  WuhiBKton  tlian  m  it  leul  Ove  innDml  genantloot  sod  posilbl; 
kditli.  Atshwdylndlutfdibora.  we  funnd  hlbcnutliig  worni*  daiinjiiU  themlld  vntberof  bts 
TtntBT  SBd  earl;  aprlng,  ud  obtstnbd  tbe  lint  moUia  tberefrom  (dnnbUeH  but«iied  wnewkM  b;  in- 
door tttnpetvture)  eorij  in  Mftrch.  CsUhij;  Ihit  1h«  flnt  penentlon  of  moths,  engnrtojE  ^t  nl^ht  ttiHa 
tha  btudDDlngofMsy  till  the  eod  of  October,  bj  Ur.  Koobele.  ud  siperimenta  In  the  ilnris.  ibovad 
qiMt  pUfiil;  that »  SMMid  gaaentlOD  of  motbt  prevtilsd  the  Utter  p«rt  of  AprD  and  Into  V%j.  Tlta 
lUidgnMnllaiiooeaTiedaboBttheBiddleof  JiuM,  the  fimrth  Ihmi  the  mlddls  to  the  (md  of  .Tnly,  tb* 
Uth  doilai  tha  Uttei  part  of  Aofast  ud  Ihnnigta  Sqitcmber.  Uolh*  woe  osptdtvd  abimdaDtl  j  iH 
thrlMi(h  Septanber  eod  Oetobar  and  trta  eariy  tn  HorsDitier.  uul  while  we  belitTa  that  the  Ume  pnt- 
daeed  thaieftot  OMatl;  hlb^rBale,  yet  It  la  ertr— nlr  pnbable  that  maaj  prodneed  Imagoa  which 
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ootitma  (Dnn.)  wtuton  as  •  fall  ktowh  Iftrra,  AcoordtDfc  to  Speyer.  Qnlte  » large 
proportloQ  of  onr  olowly  aOied  cnt-womu  ore,  al«a,  Icnown  to  tbtiB  bibemate.  It 
would  seem,  therefore  thai,  in  defanlt  of  direot  observstEoo,  we  have  no  good  Tea«on 
for  awumlDg  that  the  eggs  laid  in  autamn  ueceMorily  hibernate  as  such.  Bat  while 
theae  analogies  make  it  probable  that  the  Insect  may  winter  in  the  larva  state,  all 
the  other  facts  point  to  the  oonolorion  that  the  proportion  that  so  winter,  if  any,  is 
vary  small.  Instead  of  abounding  in  a  wet  spring  when  their  favorite  haunts  are 
overflowed,  they  would  be  well  nigh  drowned  oot,  on  the  hypotbesis  that  they  had 
heeii  wiiitoring  there  as  larvre.  As  bearing  on  the  second  question  we  have  certain 
facta  which  indicuto  that  sonie  of  the  pnpBhiberaate,  the  proiMrtiondonbtlessincreos- 
ing  aa  wegonorth.  1  have  myself  never  hod  any  of  the  worms  lemain  in  obryMJis 
through  June,  bat  Professor  Thomoa  records  that  lesM  than  half  of  the  pnpn  which 
he  oaged  hatohed  out,  and  that  "only  a  part  m«  ttansfbnned  to  moths  daring  the 
season  of  their  larva  state.""  Unfortunately  he  has  left  no  record  of  rearing  the 
moths  from  those  chrysalides  the  following  spring,  and  we  do  not  know  to  how  large 
a  degree  the  non-issuance  of  the  moths  was  owing  to  unfavorable  oonditiona  In  the 
breeding  cage,  whioh  so  often  affeet  Insects  reosed  In  confinement,  and  which  eYery 
leoier  of  insects  is  so  familiar  with.  But  Vr.  Otto  Ueske,  of  Albany,  N.  T.,  Infimnt 
me  that  he  onoe  fonnd  a  chrysalis  about  the  middle  of  Uay  which  in  a  few  days  gave 
him  the  genuine  wHpiiiieta,  and  the  earllneas  of  the  date  preolades  the  possibility  of 
the  worm  having  been  hatched  the  some  ipiing  In  that  latitnde,  and  renders  it  almost 
eertatn  that  the  pnpa  hibernated.  Of  more  value  still  is  the  eailiness  of  appeoronee 
and  fteahneas  of  most  of  the  moths  oaptored  In  spring — indicating  that  they  have 
jnst  oome  from  the  ground.  These  flMti  misht,  It  Is  tme,  be  explained  by  the  I^^» 
hibernating  partly  grown,  bnt  tbe  Peahtlgo  experienee  la  vslnaUe  here  and  leodera 
the  other  conelnsion  much  the  most  planslble.  In  &ct  the  hibernation  of  a  oertoin 
proportion  of  the  pap»  finds  Its  parallel  in  nnmerons  other  instanoes  in  the  lives  of 
moths  that  might  be  mentioned.  Every  sxperienoed  entomologist  Is  aware  that  with 
lobs  of  species  the  images  from  the  Mme  bateh  of  larrn  often  issue  partly  in  fltll, 
partly  Inuring;  while  I  have  given  Inrt— ssi  in  prerlona  reports  of  stlD  greatwir-' 
regularity.  The  worms  that  attract  snah  attention,  about  Uu  time  onr  wheat  la 
ripening  by  marching  from  field  to  field  are  mostly  ftdl  grown.  These  woald  natn- 
tolly  sooD  torn  to  moths;  but  it  most  not  be  forgotten  that  they  are  the  earliest 
developed  and  that  the  yoanger  and  weaker  ones  have  mostly  been  obliged  to  suc- 
onmb  in  the  lUnggle  for  individual  mastery,  whleh  most  have  preceded  the  fbroed 
abMtdonmoit  from  sheer  hunger,  of  the  original  fields  where  they  were  bom;  and 
that,  farther,  in  fields  and  rank  plooea  when  the  wonos  an  not  so  nnmenma  as  to 
be  obliged  to  travel,  there  ore  Individuals  matnring  fbr  several  weeks  after  the  more 
noticeable  hordes  have  vanished  out  of  sight.  As  to  the  hibernation  of  the  moth, 
having  shown  that  the  larger  proportion  of  the  uioths  oaptnred  In  aatumn  have  the 
ovaries  yet  quite  linmalnre.  It  Is  pretty  evident  that  the  Inseet  hibernates  in  this 
state,  and  I  leMn  f>om  Ur.  8tt«aker,  that  he  has  infoet,  firaudthe  moth  in  February, 
hibernating  nnder  olap-boards  at  Heading,  Fa.,  while  Hr.  B.  F.  Mann,  of  Cambridge, 
Usee.,  has  also  fonnd  it  hibernating.  It  would  be  unreasonable  to  assume  that  such 
large  numbers  of  the  moths  as  occur  in  autumn  are  destined  to  perish  without  issue. 
Moreover,  a  large  number  of  closely  allied  moths  ore  known  to  hibernate,  and  this 
mode  of  hibernation  will  explain  more  of  the  known  fkots  In  the  ihaeot's  eoonomy 
than  any  otbsr. 

From  the  foregoing  oonsiderations  I  think  we  may  safely  oonclnde  that — taking 
onr  whole  country  with  Its  varied  climate — there  is  no  one  state  In  which  the  Army 
Worm  can  be  aald  to  solely  peas  the  winter ;  thM,  according  to  latitude  and  the  char* 
aoterof  the  seasons,  there  la  nothing  to  preelndeita  hibernating  in  any  one  of  the 
fonr  states  in  which  It  exUta;  that  in  the  sum  latttnde  and  under  the  mum  eondi. 

IMI,  pp.  tn,  m 
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tlons  it  will  «Tea  blbemnte  in  different  it«tea;  uid  tlutt,  finall;,  the  gtxaA  bulk  of 
them  hibernate  in  the  pnpa  and  moth  atatee,  the  proportion  of  the  former  inoresaing 
northward. 

With  our  present  ligbt  apon  this  sabject,  and  especially  with  the 
experience  of  the  past  two  years,  we  eau  revise  tliia  opinion,  for  it  now 
appears  that,  as  in  the  case  of  other  species  of  the  geuos  Leacania,  and 
of  so  many  of  oar  ordinary  cnt-worms,  by  fir  the  more  common  mode 
of  liibernating  is  in  the  larva  state.  That  the  insect  does  hibernate  in 
the  larva  state  is  fully  established  by  the  foots  already  given  and  by  the 
following  summary: 

First! — ^The  experience  noted  by  Professor  Oomstock  in  the  annual 
report  of  this  Department  for  1879,  p.  188,  viz,  the  receipt  of  worms  from 
Tennessee  and  Sonth  Carolina  during  the  months  of  December,  Jan- 
uary and  February. 

Second; — ^The  finding  of  young  worms  upon  the  Department  gronnds 
at  Washington  daring  the  mouths  of  December,  1881,  and  Januai?, 
1882 — already  referred  to  above. 

Third : — The  receipt  of  the  worms  at  this  Department  in  January,  1882, 
from  Clay  County,  Alabama;  the  first  week  in  March,  1832,  from  Lafay- 
ette County,  Mississippi,  Chatham  County,  Georgia,  and  Richland 
County,  South  Carolina;  and  the  middle  of  March  from  Washington 
County,  Missouri. 

Fourth: — The  finding  of  a  partly-grown  Army  Worm  in  the  stomach 
of  a  blne-bu^  at  Normal,  Ills.,  March  9, 1880,  by  Professor  S.  A,  Forbes, 
as  detailed  in  the  Ameriean  Sntomologutf  vol.  Ill  (1880),  p.  204. 

Fifth: — ^The  observations  of  Mr.  Coqnillett,  already  mentioned, — the 
finding  of  six  partly-grown  Army  Worms  after  November  1,  under  or 
in  shocks  of  corn  in  McHenry  County,  Illinois. 

Instances  might  be  multiplied,  but  our  point  is  sufficiently  estab- 
lished. The  only  argument  of  any  weight  heretofore  brought  to  bear 
npon  pupal  hibernation,  namely,  the  finding  of  fresh  moths  in  the  spring, 
has  equal  weight  in  favor  of  larval  hibernation.  lu  fact,  the  instance 
cited  tmm  Mr.  Meske,  of  the  finding  of  the  chrysalis  and  the  breeding 
of  the  moth  at  Albauy,  N.  Y.,  about  the  middle  of  May,  really  confirms 
this  view  of  larval  hibernation,  as  in  case  of  pupal  hibernation  the  motJi 
would  undoubtedly  have  been  disclosed  at  an  earlier  period. 

The  evidence  in  favor  of  the  hibernation  of  the  moth  is,  as  we  have 
shown,  conclusive.  In  addition  to  the  proof  cited  we  may  mention 
that  the  receipt  of  the  moth  fi*om  the  Southern  States  during  the  win- 
ter months  has  been  of  very  frequent  occurrence  since  the  commence- 
ment of  the  Cotton  Insect  investigatiou,  observers  mistaking  Leucania 
for  Aletia. 

Up  to  the  present  time  there  is  do  evidence  whatsoever  of  hiberna- 
tion in  either  the  egg  or  the  chrysalis  state,  though  the  evidence  may 
yet  be  forthcoming. 
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NATURAL  ENEMIEfi. 

Hogs,  chickens  and  tarkeys  revel  iu  the  jnicy  caccasses  of  the  worms, 
and  sometimes  to  such  an  extent  that,  as  I  have  been  informed  by  Mr. 
T.  B.  Allen,  of  Alleotown,  Mo.,  the  former  occasionally  die  in  conse- 
qneuce,  and  the  latter  have  been  knovn  to  lay  eggs  in  which  the  parts 
natarally  white  woald  be  green  when  cooked.  The  turning  of  swine 
and  flocks  of  poaltry  upon  an  advancing  army  of  the  worms  ia  an  old 
and  frequently  successful  method  of  riddance.  All  of  the  insectivorons 
birds  feed  apon  the  worms.  Prominent  among  them  is  the  Bice  Bant- 
ing or  Bobolink  {DoIu^hj/x  oryxiewia).  So  common  have  the  docks  of 
this  bird  become  in  soutbem  lUinois  daring  Army  Worm  years,  that,, 
according  to  Thomas,  it  has  received  the  popular  name  of  "  Army  Worm 
bird."  Toads  and  frogs  come  in  for  their  share  of  this  dainty  food,  while 
the  worms  themselves,  wheu  liard  pushed,  will  even  devour  each  other. 

A  large  number  of  predaoeous  beetles  gather  about  an  infested  field 
and  greedily  feed  apon  the  worms,  killiug  thousands  of  them.  The 
following  list  of  ten  species  was  published  iu  oar  Eighth  Missouri  Be- 
port: 

Cieinde^  repanda  Dtj.  OfUotoma  teilooxi  Leo. 

EU^hrua  naearius  Say.  P€uimaekua  elongatv*  Lee. 

Oaiatoma  txtemvn  Bay.  Amara  tMfivttat*  Boy. 

Otdoaonia  terutator  (Fabr.)  Smyaiut  eaUffinotna  (Fa)».) 

Oai^oma  aUiduK  (FAhr.)-  Sar^ha  patntjfloaninu  (Deg,) 

To  this  Hst  we  may  add  the  following  four  species  collected  while 
fieeding  upou  the  worms  the  present  year  at  Huntsville,  Ala.,  by  Mr. 
Howard : 

PtertMtiehtia  toulptta  Leo.  Orataeantkiu  dubitu  (Beauv.) 

Anisodaatylui  rtutiow  Tt^,  Selmuiphonu  fiidiculariua  (Dty.) 

The  larvfB  of  Oaloaoma  taitemum  were  also  found  In  remarkable 
abandanoe  in  this  locality,  under  stones  and  logs,  devouring  the  worms 
which  had  crept  there  for  shelter  during  the  middle  of  the  day.  Some 
of  the  most  abundant  of  these  piedaceous  beetles  are  shown  at  Plate 
I,  Fig.  8;  Plate  II,  Figs.  1,  2,  4. 

The  Thiok-thighed  Metapodins  {Aeanthoeephaia  [Jtfirto^wdtMj/emorafa, 
Fabr.),  a  large  half-winged  bug,  common  in  the  South,  and  well-known 
as  an  enemy  of  the  Gotten  Worm,  has  also  been  observed  in  large  aom- 
bers  the  present  season  in  the  wheat  fields  of  northern  Alabama,  feed- 
ing nx>on  the  Army  Worms." 

Of  true  parasites  the  Anny  Worm  has  an  nnnsnally  large  number, 
and  they  are  by  far  the  most  destructive  of  its  natural  enemies. 

The  worms  never  abound  or  travel  &om  one  field  to  another  but  they 
are  ecoompanied  by  a  nnmber  of  two-winged  flies,  which  are  often  so 
numeroas  that  their  buzzing  reminds  one  of  that  of  a  swarm  of  bees. 

^Btt  BDta  b]r  L.  O.  Howiid  in  Amtricm  SmtvUI,  Jolj,  ISU 
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TUe  Bed-tailed  Tachina  fly  {Stmoraa  leuoon[i]af  Kirkpatiick,  Plate 
I,  Fig.  7)  and  the  Yellow-tailed  Tachioa  fly  {JBmtrista  fiavieoMda  Biley, 
Plata  I,  Fig.  6)  are  koowD  t«  infest  it.  Seising  the  first  opportunity 
to  attach  their  eggs  behind  the  heada  of  the  Army  Worms,  these  flies 
are  as  persistent  in  their  work  of  destrnotion  ax  the  worms  are  rest- 
less under  attack.  As  many  as  eighteen  eggs  of  the  Bed-taUed  Tachina 
are  aometimes  deposited  upon  a  single  worm,  but  the  average  is  about 
five.  These  eggs  are  almost  without  exception  placed  upon  the  head 
OF  thorax  of  the  worm,  so  that  the  latter  cannot  reach  them  with  its 
jaws.  Ocoasionally,  however,  they  are  placed  upon  the  first  abdo- 
minal segment,  and  one  worm,  now  in  the  collection  of  the  Department, 
carries  one  Tachina  egg  upon  the  third  abdominal  segment  and  one 
upon  the  (righth.  From  eight  per  cent.  apwardB  of  the  worms  in  an 
iniiested  field  have  freqoenUy  been  noticed  to  carry  the  eggs  of  these 
Tachina  flies,  which,  though  rendering  tlie  most  efficient  servloe  to  the 
fanner,  are  not  nnfreqnently  supposed, by  him  to  be  the  parent  and 
oaose  ^the  worm.* 

We  have  obserred,  since  tlte  pnblioatiou  of  oar  Bolletln  Ifo.  3  of  the 
United  States  Entomological  Oommission,  in  the  case  of  the  Cotton 
Worm,  that,  contrary  to  the  ftmaer  belief,  the  presence  of  tiwBe  eggs  on 
the  book  of  a  worm  doeii  not  neoassarily  indicate  a  sure  death,  altboagh 
iu  t^e  vast  m^faiity  oi  oarca  it  ondonbtedly  does.  Mr.  OoqnlUett  ex- 
perimentad  upon  this  point  witti  the  fbllowing  reaolt;  Of  sixty-six 
Army  Wocms,  each  bearing  from  one  to  five  en*  o^  the  TaoMna,  ftmr 
Izansfwrned'to  pups,  tkvm  three  of  which  the  moths  issued. '  The  re- 
maining siz^-two  were  killed,  and  from  them  iasoed  one  hundred  and 
fbor  Tachina  larvea,  sixty-one  of  which  snocessfhlly  transformed  to 
flies.* 

Next,  perhaps,  in  importauceto  the  Tachina  flies  come  the  Microgaa- 
tors,  minute  four- winged  flies,  of  which  there  are  several  species  parasitic 
npou  the  Army  Wonn.  Their  larvse  live  within  the  body  of  the  host, 
■and,  issuing,  spin  small,  oval,  silken  ooooona  attached  by  loose  silk  to 
some  neighboring  ottJeot. 

Walsh  described  the  most  abundant  of  these  species  in  1S61  under 
the  name  of  M.iaroga»i«r  [ApohUlet)  militaria.  (PI.  II,  Fig.  6.)  This  spe- 
cies is  found  wherever  the  Anny  Worms  arc  abundant,  and  ibs  white 
cocoons,  attached  to  the  grass  or  to  the  uoflersideofstones  andsticks 
About  the  fidd,  are  sometimes  so  namerous  as  to  make  the  ground  look 
whitish  in  spots.  These  oocoona  are  invariably  found  in  small  masses 
adrrounded  by  more  or  less  loose  silk.  The  adult  fly  is  black,  with 
rufous  legs.    It  was  the  cooooos  of  this  insect  which  gave  the  fonnda- 

■  "In  ISTB  no  t«M  tkui  four  of  our  comcpondniU  sipr««»d  t,  belief  thit,  fai  tlis  brngnage  of  one  of 
them,  Uw  worau  huh  fma  adu-k-oolond  banlngflr  ■boatthe  dM  of  ■  bloir-fly,  whloh  li  noticed 
■nond  oU  Maok-THd*  JmM  bafai*  tho  wanu  ooou ;  <aA  whoa  plomtUKl.  tbe  Atmj  Wonn  la  aor*  (• 
IMaw." 

"tot  daaeilplloni  of  theaa  fliaa  aao  PntrU  Ftnur,  ToL  VUIj  BMoad  MUaotul  Bntomolotlcal  B» 
.poit,  iBd  Xl^tli  MlHonrl  XBlamolo|f  tal  Baport. 
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tioa  for  the  ofirqaoted  Btory  of  the  fladiBg  of  the  egga  of  the  Army 
Worm  covered  by  a  mass  of  loose  silk,  oriifiD^y  pabliahed  by  Shurtleflf, 
itt  the  Fioceediaga  of  the  Essex  InstiCnte,  July  2, 1862.  One  of  oar 
-correspODdeutB,  Mr.  M.  B.  E!err,  of  Aurora,  Ind.,  haa  made  many  dis- 
sections of  Army  Worms  id  sMuvh  of  the  Military  Microgaster,  aad 
^bere  he  has  found  the  parasites  their  numbers  varied  &om  sixty-two 
to  ai&ety-Bix  to  an  individaal  host.  From  the  cocoons  of  the  .Military 
Microgaster  there  often  issue  individnala  of  a  mionte  secondary  para- 
site— a  Chalcid,  called  by  Walsh  Olyphe  viridoMsau,  but  which  probably 
beloDgs  to  tbe  geuos  Tridymm. 

In  onr  Bighth  Missouri  Beport,  p.  61,  we  mentioned  the  rearing  of  an- 
other Microgaster  from  the  Army  Worm,  vhioh  ditfeied  tVom  stititartc 
iu  always  having  the  three  basal  joints  of  tlie  abdomen  mfiHis.  This 
we  have  recently  shownf*  to  be  a  variel?  of  AfomMet  ongngatM  8^ — 
a  Microgaster  which  is  parasitic  upon  many  SphiDgea,  Boml^flidaf  aad 
Xootoids,  and  perhaps  other  Lepidi^toA.  This  spet^ia  also  panaUiEed 
by  tbe  Otj/pke  vfrtdoMmw  mentioned  above.  33iis  Mter,  by  tbe  wi^,  is 
identieal  with  the  Fter^twtahu  takaeum  of  Fitoh,  who  bred'it  frma  AjNm- 
telet  p$»gng«tiu  wbeu  poratdtie  upon  the  tobaooo  wum  (Umontiia  fiwa 
^uanaculata). 

Another  MtdogBflter  which  is  protiably  parasitic  ajMHi  the  AzMiy 
Wofm  is  the  j4|Mi»teI«t  UmmiUdU  Bilej,"  form  fltwieomlim,  u  ita  Mghfc 
lemon-yellow  ooooons  iwe  foand  aaaot^ated  wiOt  thoae  of  the  Military 
Microgaster  in  fields  InJfested  with  the  Army  Worn, 

Finely,  we  have  twed  a  fourth'  Mterogaater  from  the  Army  Worm, 
belonging  to  the  genus  JftonipKtu.  It  diifera  ftamthe  other  ^leeles 
mentioned  in  being  solitaiy,  only  a  single  larva  deriving  nourishment 
from  the  partially  grown  Lencania  larva.  This  species  was  also  ool- 
lect«d  this  spring  at  Hnnts\'ille,  Ala.,  by  Mr.  Howard. 

A  small  lobuenmonid  parasite,  ealled  by  Walsh  '*  the  Glassy  Meso- 
chorus  (Maoahorvg  vitreut,  Plate  II,  Fig.  S),  was  supposed  by  him  to  be  a 
true  parasite  upon  the  Army  Worm,  but  we  have  recently  shown*'  that 
it  is  a  parasite  upon  the  Microgosters  above  mentioned,  and  it  is  prob- 
able that  it  cauDot  be  called  a  true  Army  Worm  parasite. 

In  the  Prairie  Farmer  (Vol.  VIII,  p.  258)  Walsh  described  another 
parasite  under  the  name  ot  Sockmia  perpulckra,  which  he  considered  as 
parasitic  npou  one  of  the  Microgasters.  Only  18  per  cent,  of  the  true 
Army  Worm  parasites,  according  to  Walsh,  perish  by  secondary  para- 
sites. 

The  Diminished  Fezomachus  [Pezomaokua  minimus  Walsh,  Plate  II, 
Fig.  9J  is  a  small,  wingless  parasite,  which,  like  the  Microgaster,  spina 
cocoons  in  cottony  floss  on  the  back  of  the  worm,  bat  places  them 
close  together  iu  symmetrical  order.  This  In  its  turn  is  preyed  upon 
by  a  little  Ghalcid  fly  {Smiora  albifrotu,  Walsh): 

"  In  addition  to  these  small  parasites  there  are  a  few  larger  Ich- 


OTnn.  Atad.  Bal.  Saint  Lndi,VA  IV,  Vo.  I  (UU). 
■  B»  Third  ItiHOOri  liit«Bl>il«l  Baput 
•Tnu.  AOBd.  S<L  Saw  Lanl^  AM. 
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neamon-fliea  that  infest  the  vorin.  One,  the  Purged  Ophlon  {Opkion 
pwffotut  Say,  Plate  II,  Fig.  &),  is  a  honey-yellow,  aleoder-bodied,  vasp- 
ish  insect,  with  a  short  ovipositor,  the  female  of  wliich,  acoordiDg  to 
Dr.  PaokanI,  attaches  her  egg,  which  is  bean-shaped,  by  a  pedicel  to 
the  skin  of  the  worm ;  and  the  footless  grul>  which  batches  therefrom 
does  not  entirely  leave  the  egg-sbell,  but  the  last  joiota  of  the  body 
remiuD  attached  thereto,  while  the  larva  reaches  over  and  gnaws  into 
the  side  of  the  worm.  I  have  bred  this  same  species  from  varions  cat- 
worme,  and  it  spina  a  toagh,  brown,  silken,  oblong-oval  cocoon." 

Anotlier  species,  a  true  Ichnenmon,  which  may  be  called  the  Army 
W<vm  Ichnenmon-fly  {Ichneumon  leneania  Fitch),  was  reared  ttont  the 
WMm  by  I>r.  Fitch ;  it  is  a  half  of  an  inch  in  length  and  Is  of  a  bright 
Tost-red  color,  with  smoky  wings,  a  black  breast  and  back,  with  a 
bright  snlpbur-yellow  spot  in  the  middle  of  its  back.  This  insect  Pilch 
says  may  prove  to  be  a  variety  of  the  leKneutnon  auturalu  of  Say,  aod 
we  believe  Mr.  Creason  so  considere  it. 

In  the  ari:icle  on  the  Army  Worm  in  the  appendix  to  Harrit^s  Insects 
Injnrion8toVegetHtion,are  figured  two  parasites — Ichueanionid — bat,  as 
there  is  no  accompanying  deSOTiption,  it  is  imjiossible  to  determine 
them. 

July  6, 1880,  two  apeoimens  of  a  striking  looking  parasite  were  bred 
at  this  department  from  Army  Worma  eollected  on  Long  Island  by 
'  Professor  Comstock.  The  IcJineumon  JtavisontUxM  of  Oresson,  for  each 
is  the  apeoies,  is  aboot  16  millimeters  in  length,  black  in  color,  with  yel- 
lowish legs  uid  &oe,  and  the  abdomen  is  striped  tranaversely  with 
fimr  yellow  bands. 

REMEDIES. 

BuBNina  OLD  grass,  etc. — That  fields  which  have  been  burned  over 
in  the  winter  are  free  fh>m  the  destmotive  presence  of  the  worm  is  a 
fact  in  the  history  of  its  visitations.  But  opinion  has  varied  as  to  the 
precise  effect  produced  by  burning  over.  Walsh,  as  we  have  already 
shown,  always  urged  this  remedy  of  baming  over,  thinking  that  it  de- 
stroyed the  eggs.  The  next  phase  was  that  suggested  in  our  EightU 
Hissonri  Report,  where,  after  showing  that  the  eggs  are  preferably  Intd 
in  old  grass-stalks  or  stnbble,  the  inference  was  plain  that  Uie  appropri- 
ate nidua  would  be  destroyed  by  the  burning. 

Now  that  larval  hibernation  is  established,  however,  we  can  readily 
gee  that  the  fires  wonld  destroy  these  hibernating  larvee  and  prevcut 
the  appearance  of  the  moths  and  of  a  second  destructive  brood  from 
them.  But  we  mnst  not  suppose  that  the  burning  over  would  prevent 
aU  appearance  of  the  worm;  it  merely  prevents  its  appearance  in  <ln- 
etmctive  numbera.  The  moth  will,  when  exceptionally  numerous,  lay 
her  eggs  Without  concealment  and  upon  plants,  snch  as  olover,  which 
the  larva  does  not  relish.  In  such  oases  of  exceptional  abundance  we 
may  well  suppose  that  the  moth  will  fly  into  fields  which  have  been 
burned  over  and  supply  them  with  eggs;  but  the  instaaoes  in  which 
this  wonld  result  in  material  damage  to  the  crop  would  be  very  rare. 
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"As  thti  Army  Worm  appeals'  in  vast  Qumbera  dnriDg  certain  years 
only,  and  at  irregular  intervals,  and  as  tbig  appearance  is  rather  Budden, 
and  seldom,  if  ever,  anticipated  by  the  farmer,  burning  as  a  remedy 
losesmuchof  its  importance,  except  where  it  is  practiced  auuually;  and 
iu  view  of  the  benefit  of  such  burning  in  destroying  chinch-bugs  and 
other  insects  it  is  to  be  regretted  that  the  practice  of  winter  burning  of 
fields,  prairies,  straw-piles,  wet'ds,  and  other  litter  and  rubbish  does  not 
more  generally  prevail;  the  destruction  of  injurious  insects  by  such  a 
system  would  faroutweigli  the  beni-flt  derived  from  plowing  these  stnlks 
and  weeds  under  or  leaving  them  to  gradually  decay."*— [8M  Jfo.  EnU 
E^.f  p.  55. 

Predictions;  jtbteobologioal  ikfluehoes  on  the  species. — 
What  we  still  need  to  know,  in  order  to  make  the  burning  over  of  much 
avail,  is  some  method  of  actually  predicting  the  coming  of  the  worms. 
That  meterological  changes  have  much  to  do  with  disastrous  years  is 
indubitable,  yet  it  is  evident  from  facts  we  have  given  that  Fitch's 
theory  will  not  hold.  We  have  shown  that  he  had  no  practical  knowl- 
edge of  the  sabject,  and  that  his  theory  was  not  well  considered.  We 
are  also  not  inclined  to  admit  the  truth  of  Professor  Thomas's  weather 
arguments  in  the  case  of  the  Army  Worm.  We  can  only  say,  after  a 
carefal  review  of  past  years,  that  all  or  nearly  all  of  the  years  of  Army 
Worm  abundance  have  followed  dry  years,  the  nature  of  the  year  in  vhich 
such  abundance  actually  occurred  having  little  todo  with  it.  This,  how- 
ever, helps  us  only  so  for  as  to  enable  us  to  say  that  after  a  year  of  ex- 
ceptional drought  the  wrams  may  appear  in  injurious  numbers.  We  are 
still  very  far  from  saying  that  after  mch  a  year  the  Army  Worm  is  a 
necessary  consequence,  so  that  for  practical  purposes  we  are  (dmost  as 
far  in  the  dark  as  formerly.  * 

In  short,  however  interesting  it  may  be  to  Bpecolate  as  to  the  weather, 
no  well-informed  person  will  pretend  to  a  sulHciest  sibylline  insight  into 
the  fatnre  to  enable  him  to  act  with  absolute  oonfldence  as  to  resulta. 
The  pretensions  of  a  Tice  or  a  Yennor  must  be  classed,  in  the  light  of 
whatever  there  is  of  scienoe  in  meteorology,  among  the  utterances  of 
charlatans  and  quacks,  and  whatever  the  tendency  may  be  for  history 
to  repeat  itself,  so  far  as  weather  and  season  are  concerned,  the  records 
sufficiently  show  that  there  is  no  absolutely  relying  upon  the  weather  of 
the  future.  Insect  probabilities,  in  connection  with  meteorological  spec- 
ulation, offer  a  most  inviting  field  for  theory  and  speculation  for  those 
who  have  few  facts  to  lean  npon,  but  it  can  never  be  safe  to  anticipate 
fijr  more  than  two  or  three  months  ahead  at  the  most.  It  is  quite  possible, 
&om  the  observed  facts  during  the  winter  and  early  spring,  to  form 
pretty  accurate  conclusions  as  to  what  may  hapi>en  the  ensuing  summer 
so  far  as  the  Army  Worm  is  concerned,  and  this  is  especially  true  when 
the  preceding  summer  and  autumn  have  been  exceptionally  dry.  This 
may  be  illustrated  by  the  fbUowiog  opinion,  quoted  from  an  article  which 
9Ea 
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we  pnblished  in  the  Rural  New-Torlcer  of  May  27,  whicli  sabseqnent 
events  have  fully  juatifled: 

Aueiit  tlie  Army  WonD  I  bave  obtained  manj  iDterestiDg  f^t«  during  the  past  winter 
and  jireeent  spring,  which  all  go  t4>  couflrm  the  correctnesa  of  mj  previous  conclnBionB 
and  infexencea,  eepeciallj  those  of  IBM,  as  presented  to  the  American  Association  for 
the  Advancement  of  Science,  viz.,  that  it  hibematea  prinoipaUy  in  the  iroim  ot  lan-a 
state.  From  the  fact  that  the  nonn  of  all  bIsos  has  been  found  thronghout  the  past 
viuter  not  only  around  Wathinglou  but  in  Tarions  parta  of  the  South,  whenever  it 
has  been  looked  for  carefollf ,  and  from  the  farther  fact  that  the  moths  have  latclj 
been  very  nnmeroua  and  active  in  layingtheire^sin  this  immediate  vie inity,  I  drew 
the  inference,  norae  weeks  since,  that  we  shonld  have  in  most  parta  of  the  country 
BBTioue  attacks  of  thoinBOot  during  the  present  year,  and  sent  an  item  containing  this 
inference  to  the  Ameriotm  NatvratUt  for  publication.  In  couGnnation  of  the  correct- 
ness of  that  infi.>renca  the  Department  of  Agriculture  has  Just  received  accounts  of 
alarming  injury  to  Bmall  grain  in  northern  Alabama  and  Georgia  aa  well  as  inArkau- 
BOH.  If  the  spring  and  early  summer  prove  in  anyway  wet  (as  is  likely  in  the  country 
trhicb  Buffered  so  much  from  drought  last  year)  the  precise  conditions  will  recur  that 
have  In  the  past  marked  all  great  Army  Worm  years- 
Observations  which  I  have  recently  been  making  with  one  of  my  asaisl'aQta,  Mr.  A. 
Koebele,  fnll;  establish  the  fact  which  I  iofbrred  tobe  thecase in  1377— that  the  moth 
secretes  her  eggs  by  preference  in  old  grass  and  stubble  and  even  in  com'^talke;  and 
this  explains  two  facta  that  have  long  siace  been  recognized  by  practical  men,  viz., 
that  the  worojs  in  destructive  numbers  are  apt  to  originate  &i>m  old  stacks  or  piles  of 
eom-stalks,  or  coaiae  mannre,  to  which  the  early  moths  are  attracted  fbr  parpoees  of 
oviposition.  In  short,  a  field  will  be  free  tcoia  the  worm  in  proportion  as  it  is  kept 
clean  of  old  stubble  and  stravr,  and  in  projiortion  as  it  Is  distant  tram  such,  or  from 
neglected  pssturoge,  or  low,  rank  grass  iuacceBBible  to  cattle. 

Itelieving,  therefore,  that  seriona  iiijuiy  now  threatens  meadows  and  grain  fields 
ft«m  this  insect,  and  that  we  shall  hear  of  It  farther  and  fitrther  north  wilii  the  bcail- 
ing  ont  of  wheat,  and  knowing,  from  experience,  that  an  onnoe  of  prevention  is  worth 
a  pound  of  cure,  I  recouiuicud  that  farmers  generally  take  the  precaution  to  bum  up 
or  flow  under  at  once,  wherever  it  is  possible  to  do  so,  any  neglected  meadows,  old 
grassor  straw  upon  their  farms;  fiirther,  to  roll  the  grain  in  the  vicinity  o(  old  stacks 
where  these  may  not  he  burned.  Let  me  add,  further,  that  one  must  not  be  deceived 
by  appearonoea.  The  worms  may  not  be  visible  to  an  ordinary  observer,  or  even  to  a 
carefit}  one,  and  may  yet  abound  in  myriads,  for  tbey  secrete  themselves  witbiu  aid 
atalks,  or  folded  leaves,  when  very  young,  and  hide  under  matted  grassor  grain  when 
larger.  Yet  a  Held  that  shows  none  now  may  iu  a  fortnight  be  overrun  with  t\i\l- 
grown  worms,  so  rapidly  do  they  grow. 

While,  therefore,  annual  burning  in  tL«  fall  or  winter  is  to  be  recom- 
mended as  a  haphazard  way  of  reducing  Army  Worm  injury,  bur»iug 
BB  late  as  iwssible  iu  the  spring  is  much  more  strongly  to  be  recom- 
mended,  especially  during  certain  years,  and  following  exceptionally 
dry  seasons  and  special  observations  Ibat  have  been  made  duriug  the 
preceding  winter. 

Ditching;  coaltae;  poisonikg.— "The  worms  may  be  prevented, 
as  a  general  thing,  froui  passing  fi-om  one  field  to  another  by  judicious 
ditching.  It  is  important,  however,  that  the  ditch  should  be  made  so 
that  the  side  toward  the  field  to  be  protected  be  dug  under.  About 
every  three  or  four  rods  a  deep  hole  in  the  ditch  should  be  made,  in 
which  the  worms  will  collect,  so  that  they  can  be  killed  by  covering 
them  with  earth  aud  pressing  it  down.    They  may  also  be  destroyed  by 
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burning  straw  over  tbem — tbe  fire  not  only  kilting  tbe  worms  bat  ren- 
dering the  ditcb  friable  and  more  efficient  in  preventing  their  ascent.  I 
have  also  used  coat  oil  to  good  adrantage,  and  the  worms  have  a  great 
antipathy  to  pass  a  streak  of  it.  Many  of  my  tiorrespon<1ent8  success- 
fully Leaded  them  off  by  a  plowed  furrow  6  or  8  inches  deep,  and  kept 
friable  by  dragging  brusb  in  it  Along  tbe  ditch  or  farrow  on  the  side 
of  tbe  lield  to  be  protected,  a  apace  of  from  3  to  5  feet  might  bo  tbor- 
oagbly  dusted  (when  tbe  dew  in  on)  with  a  mixture  of  Paris  green  and 
plaster,  or  fiour,  so  tlint  every  worm  which  succeeds  io  crossing  tbe  ditcb 
will  be  killed  by  feeding  upon  plants  so  treated.  This  mixture  should 
be  in  the  proportion  of  one  part  of  pure  Pao'is  green  to  twenty-five  or 
thirty  parts  of  tbe  other  materials  named.  If  used  in  liquid  form,  one 
table si>oonfnI  of  Paris  green  to  a  bucket  of  water,  kept  well  stirred,  will 
answer  the  same  purpose,  as  also  will  London  parple,  which  has  the 
merit  of  being  cheaper.  These  sabstances  should,  of  course,  be  only 
used  where  there  is  no  danger  of  poisoning  stock,  poultry,  or  other  ani- 
mals. Logs  or  fences  over  running  streams,  or  irrigation  ditches,  should 
be  removed,  otherwise  the  worms  will  cross  on  them. 

"  From  experiments  which  I  have  made  I  am  satisfied  that  where  fence- 
lumber  can  be  easily  obtained  it  may  be  used  to  advantage  as  s  substi- 
tute for  the  dlteh  or  trench  by  being  secured  on  edge  and  then  smeared 
with  kerosene  or  coal  tar  (the  latter  being  more  particularly  usefhl) 
along  the  upper  edge.  By  means  of  laths  and  a  few  uails  the  boards 
may  be  so  secured  that  they  will  slightly  slope  away  from  the  field  to  be 
protected.  Such  a  barrier  will  prove  effectual  where  the  worms  are  not 
too  iwrsistent  or  numerous.  When  they  are  excessively  abundant 
they  will  need  to  be  watched  and  occasionally  dosed  with  kerosene  to 
prevent  tlieir  piling  up  even  with  the  top  of  the  board  and  thus  bridg- 
ing tlie  barrier.  Tbe  lumber  is  not  injured  for  other  purposes  subse- 
quently ."** 

BoLLiNG;  FENGHiO;  soFmQ.— Where  the  crop  of  a  field  has  been 
completely  destroyed  by  tbe  worms,  the  plan  of  killing  tbem  by  heavy 
rollers  baa  been  tried.  This,  however,  is  an  esi>en8iTe  remedy  and  is 
not  as  satisfuclorj-  as  might  be  supposed.  Exi>erinient8  on  Long  Isl- 
and in  1880  proved  that  even  where  the  ground  was  level  the  rollers 
soon  became  iiregularly  covered  with  mud  composed  of  earth  and  of 
tbe  juices  of  the  cruslie<l  worms,  so  that  the  efi'ect  was  much  the  same 
as  if  the  ground  had  been  uneven,  and  many  worms  escaped  in  conse- 
quence. 

The  remedy  of  "drawing  the  roiw,"  as  it  may  be  termed,  was  prac- 
ticed afi  long  ago  as  1770,  and  is  described,  under  tbe  head  of  "  Past 
History,"  in  the  quotation  from  Eev.  Grant  Powers.  Altbongb  this 
remedy  has  been  practiced  from  time  to  time  since  then,  ve  are  not 
aware  that  any  other  account  has  lieen  publishetl.  This  spring  it  has 
been  tried  with  good  effects  at  Huntsville,  Ala.,  and  by  Mr.  J.  W.  Sparks, 


**Qiiat«d  from  pmrioai  utlolM  bj  ths  aathor. 
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of  Murf^-eesboroQgli,  Tenn.    We  quote  from  a  letter  from  tbU  geatletnan 
describiug  Lis  metliod: 

The  Army  Worm  is  making  anch  inniafls  npon  the  nbeftt  crop  and  other  crops  bera, 
in  widcUe  Teonessae,  I  tliought,  I  iTODld  write  ^on  and  givethe  procesa  I  bare  for 
ridding  tbe  wliPst  of  tbese  vagaboDds.  I  take  a  rope  ftboat  60  feet  long  and  caase 
two  men  to  walk  tbrougb  the  wbeat  field,  dragging  tbe  rope  over  tbe  wheat.  6y 
this  means  you  can  go  over  a  large  field  of  wbeat  in  a  few  bonrs.  The  rope,  dragging 
over  the  wheat,  shakes  tbe  worms  off  on  tbe  giound,  and  they  curl  np  and  U«  there 
half  an  hour  or  more  — seem  to  be  mad  abont  it — and  then  begin  to  move  about  hnnt^ 
ing  something  to  eat ;  bnt  the  larger  ones  are  unable  to  climb  the  wbeat  stalks  with 
all  the  blades  off,  eo  that  yon  get  rid  of  the  larger  onea  the  first  time  going  over,  and 
tbe  smaller  ones  oan  be  abaken  off  so  often  that  they  cannot  liurt  tbe  wbeat.  If  yon 
will  make  kuowu  this  simple  plan  to  the  sectiona  where  the  worm  Is  at  work  the  peo- 
ple can  yet  save  tbeir  wbeat.  I  am  satisfied  I  will  save  mine.  I  am  going  over  my 
whole  crop  twice  a  day.  My  wheat  Is  looking  splendid,  and  If  I  snooesdin  whipping 
the  worms  I  will  make  a  large  yield.    Ton  shall  have  fbll  reports  at  the  prop«r  time. 

Id  regard  to  this  remedy  it  may  be  veil  to  say  that  while  tolerably 
efficacioas  wben  the  worms  are  not  present  Id  overwhelming  nambera, 
or  when  the  crop  is  far  adroDced  and  tbe  stalks  are  large  and  tough, 
under  opposite  circumstances  it  will  be  of  little  avail,  aud  it  will  always 
be  a  question  whether  tbe  jKirtion  of  the  crop  saved  by  this  meaus  will 
be  worth  the  great  expenditure  of  time  and  labor  which  t^is  remedy 
calls  for. 

As  a  fitting  sequence  to  this  general  statement  of  tbe  more  interesting 
practical  facts  connected  with  the  Army  Worm,  we  introduce  such  letters 
and  extracts  ftom  correspoudenoe  as  are  of  suf&cient  interest  for  pub- 
lication, and  also,  as  intimated  at  the  outset,  a  valuable  acooant  of  the 
insect  in  New  Jersey  in  1880,  by  one  of  oar  esteemed  correspondents, 
Bev.  Samuel  Lockwood. 

BEPOBT  OF  OBSERVATIONS  DPOK  THE  ABUT  WOBH,  1881. 

Washinc  :<.N,  D.  O.,  Avgvat  7, 1881. 
Sib  :  In  accordance  with  your  verbal  directions,  and  the  written  or- 
der of  the  Oommissioner  of  Agriculture  given  me  July  23, 1  started  on 
the  momiug  of  the  24th  for  Chicago,  HI.  Arriving  there  on  the  morn- 
ing of  the  25th,  I  spent  the  afternoon  in  interviewing  the  editors  of 
the  Farmers'  Bevtetc  aod  Prairie  Farmer  with  regard  to  the  extent  of 
country  over  which  the  worms  had  made  their  appearance,  and  in 
ascertaining  the  most  profitable  spot  in  the  State  to  visit.  I  started  on 
the  morning  of  the  26tb  for  Baub,  Ind.,  a  small  station  on  the  Kankakee 
line.  Arriving  at  Sheldon,  Iroquois  CTounty,  Illinois,  however,  I  was  in- 
duced to  stop  by  the  accounts  given  by  men  at  the  station  as  to  the 
abundance  of  the  worms.  I  spent  tbe  whole  of  the  26th  at  Sheldon,  and 
on  the  27th  went  over  to  Kentland,  Newton  Oonnty,  Indiana,  where  great 
damage  was  reported,  and  where  I  spent  tbe  morning  in  the  field.  On 
the  evening  of  the  27th  I  returned  to  Chicago,  where  I  found  a  letter 
fittm  Prof.  W.  A.  Henry,  of  Wisconsin  University,  in  answer  to  a  tele- 
gram I  had  sent  him  oo  the  25th  asking  about  the  northernmost  appear- 
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anod  of  the  vorms.  His  reply  waa  that  they  were  reported  near  Mad- 
ison, and  that  Che  northenimost  point  from  which  they  had  been  reported 
was  Wanpnn.  On  the  morning  of  the  28th  I  started  for  Madison,  reach- 
ing therein  theevening.  ThenextmorningXasceitainedtbat  the  Army 
Worm  mmor  in  that  locality  was  a  false  alarm.  Seliothit  armigera  in 
sweet  com  had  been  taken  for  Lencania,  and  the  work  of  Lachnosteroa 
in  a  few  meadows  had  been  snppoaedtobe  the  workof  the  Army  Wot-m. 
Learning  fh>m  ProfesBor  Henry  and  the  editor  of  the  Democrat  that  the 
only  points  from  which  there  had  been  newspaper  reports  of  the  worm 
in  WiscoDsin  were  Oshkosb,  Whitewater,  and  Wanpnn,  I  obtained  the 
address  of  a  welt-informed  man  in  each.place— one  who  wonld  certainly 
have  heard  of  the  Army  Worms  had  they  made  their  appearance — and 
telegraphed  to  each  for  absotnte  information  as  to  whether  the  worms 
had  been  seen  in  bis  locality,  and  the  answer  was  in  every  case  contrary 
to  onr  expectations.  Feeling  qnite  certain,  therefore,  that  the  worms 
were  not  to  be  found  in  any  number  in  the  State  of  Wisconsin,  I  took 
the  night  train  back  to  Chicago  on  the  evening  of  the  29th,  occasionally 
getting  off  at  a  station  and  making  inqnlriea  about  the  worms.  I  learned 
OD  my  return  to  Chicago  that  the  worms  had  been  reported  as  doing 
a  great  deal  of  damage  at  Kalamazoo,  Mich.,  so  I  bought  my  return 
ticket  via  Michigan  Central  and  spent  a  night  at  Kalamazoo.  The 
most  diligent  inquiry,  however,  on  the  spot  fiuled  to  find  me  a  man 
who  knew  of  their  preseuce. 

£xTKHi  OF  OODNTBY  IHJUBED.— I  foiled,  therefore,  to  find  the  worms 
in  auy  other  locality  than  in  northeastern  IlJiuois,  and  across  the  border 
line  in  Indtana,and  I  am  strongly  inclined  to  believe  that,  outside  of  a 
belt  embracing  portions  of  Lasalle,  Kendall,  Grundy,  Will,  Kankakee, 
Iroquois,  Livingston,  and  Ford  Counties,  Illinois,  and  Kewtou,  Benton, 
Jasper,  Warren,  and  Tippecanoe,  Indiana,  the  damage  was  not  very 
great,  although  the  reports  fiom  central  and  western  Illinois  were  quite 
alarming.  From  what  I  could  learn  of  the  reported  appearance  in  Iowa, 
I  believe  that  some  other  wonn  has  been  mistaken  for  the  Army  Worm 
in  that  State. 

Obops  injubbd. — ^Tbe  oat  crop  seems  to  be  the  only  one  which  has 
been  appreciably  injured.  Some  little  damage  has  been  done  to  com, 
especially  young  sweet  corn,  and  in  some  cases  slight  damage  has  been 
done  to  flax  and  millet.  The  timothy  on  pasture  lands  has  also  been 
somewhat  eaten. 

Amount  of  damage. — ^The  damage  to  oats  has  in  many  cases  been 
very  severe.  I  saw  fields  of  several  acres  which  were  not  considered 
worth  harvesting.  At  one  place,  seeing  a  steam  thresher  at  work,  I 
made  inquiries,  and  found  that  they  were  averaging  abont  two  bushels 
to  the  1(»h1,  when  the  proper  amount  should  have  been  fifteen  bnshels. 
Dr.  Bnsh,  of  Sheldon,  states  that,  to  the  best  of  his  Judgment,  the  crop 
in  Iroquois  County  has  been  damaged  not  to  exceed  ten  per  cent.  Thia 
was  indorsed  by  most  of  the  men  I  met  who  were  not  farmers,  the  latter 
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placing  the  damage  at  trom  26  to  50  per  cent.  Tbe  total  amount  of  oats 
in  tbat  part  of  th«  State  will  not  fall  behind  tbe  crop  of  laat  year,  owing 
to  a  niach  greater  acrea^.  Many  fanners  have  pat  in  oats  on  account 
of  tbe  failore  of  wiuter  wbeat.  In  the  southern  part  of  Newtou  County, 
Indiana,  the  damage  done  was  very  great.  Hr.  Kent,  of  Kentland,  who 
owns  several  fanuB,  says  that  while  his  iDdividaal  crops  should  have 
been  50,U<W  bushela,  be  would  be  happy  to  realize  10,000.  He  says  that 
the  loss  in  Kentland  town»ihi[>  will  easily  be  75  i>er  cent,  of  the  crop ; 
l>at  at  the  same  time  realizes  tbat  this  is  local,  and  says  that  tbe  crop  of 
the  State  aH  a  whQle  will  be  immense. 

Tee  PBBV10U8  season. — ^Tfae4>er80tte  interviewed  seemed  to  bennan- 
imous  ill  the  opinion  that  the  last  season  was  very  wet  during  tbe  early 
part,  and  tbat  this  was  followed  by  a  very  dry  late  summer  and  falL 
Last  winter  waa,  as  all  over  the  country,  a  very  severe  one,  while  the  win- 
ter before  was  remarkably  open.  The  present  season  bus  been  a  very 
favorable  one,  the  spring,  however,  being  rather  dry. 

Tqb  pbeyious  ckop. — In  fields  which  were  worst  injured  I  always 
took  pains  to  inquire  concerning  the  previous  crop,  and  found  consid- 
eruble  diversity.  In  two  cases  it  had  beencom,  in  twooats,  inoueflax, 
in  one  barley,  and  tu  one  prairie  land.  In  several  cases  also  it  was  win- 
ter wheat  which  had  been  plowe^l  up  in  April.  Tbe  damage  in  all  these 
fields  this  year  was  equally  great. 

Method  of  wouk. — ^I'be  method  of  work  in  oats  is  tbe  same  as  in 
timothy  and  wheat,  as  described.  Tbe  fruit-stalk  isstripped  of  its  leaves, 
and  tbe  head  is  cut  off  and  falls  to  the  ground,  where  it  is  usually  eaten 
to  a  greater  or  less  extent.  Some  farmers  have  taken  advantage  of  this 
fkct,  and  have  turned  in  their  s«-ine  to  fe<Kl  upon  the  fallttu  grain,  and 
at  tbe  same  time  tbey  undoubtedly  destroy  many  worms  and  pupae. 

No  marching  whatever  has  been  uotioed.  The  worms  appeared  8im> 
ultaneonsly  all  through  the  fields,  and  having  plenty  of  food  there  was 
no  occasion  forgoing  farther.  This  fact  has  given  rise  to  an  opinion 
ainunp  many  farmers  tbat  this  is  not  the  Anny  Worm  but  a  cut-worm 
that  is  always  present  in  the  fields.  This  fact  also  puts  an  effectual 
estoiii>el  upon  tbe  u^e  of  the  old  remedies,  and  there  seems  to  be  no 
way  to  destroy  the  worms  in  the  fields  without  a  sacrifice  of  the  crop. 

Facts  bearimo  on  ndmbeb  of  broods.— That  the  brood  damag- 
ing oats  this  year  was  at  least  tbe  second,  and,  in  case  of  larval  hiber- 
nation, the  third,  seems  most  probable.  The  injurious  broo«l  in  Illinois 
has  been  usually  in  June,  the  worms  pupating  about  the  middle  of  the 
mouth,  and  the  moths  apiiearing  from  the  20th  to  the  30th  of  the  month. 
In  tbe  places  visited  this  year  the  worms  were  first  noticed  from  the 
12th  to  the  Idtb  of  Jnly,  and  at  that  time  most  of  them  were  of  tbe  size 
of  a  "  small  straw," 

In  one  instanc<-  several  empty  egg-shells  of  Lencania  were  found  in 
the  vicinityofalast  winter's  fodder  stack.  They  were  in  the  fbid  of  one 
of  the  basal  leaves  of  the  stalk.    These,  from  theit  iiosition,  may  have 
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been  laid  by  the  first  brood  of  motfaa,  though  from  t)ie  known  ovipositing 
habits  they  may  eqnally  aa  well  hare  been  deposited  by  the  second 
motha 

In  the  same  locality  I  found,  by  digging,  the  remains  of  two  empty 
papee,  nadoubtedly  Lencauia,  which  certainly  belonged  to  a  previons 
brood. 

An  acoompanyino  out-woem. — In  the  fields,  among  the  Army 
Worms,  were  large  numbers  of  an  accompanying  cot-worm,  in  the  evi- 
dent proportion  of  about  one  of  the  cat-worms  to  five  Army  Worms. 
The  size  of  the  former  was  about  that  of  the  latter,  and  the  color  a 
nearly  uniform  dusky  brown,  with  transverse  lateral  stripes  of  a  darker 
color.  They  transFonned  to  slender  pnpfe,  light  brown  with  dorso- 
lateral longitudinal,  pinkish  stripes." 

Natubal  enemies. — Several  larvw  of  a  ground  beetle  (probably 
Caloioma  scrutator),  large,  black,  bomy,  and  active,  were  found  destroy- 
ing the  worms  at  a  great  rate.  I  have  been  unable  to  breed  them,  the 
only  pupa  obtained  dying  in  the  box.  Id  order  to  ascertain  the  amount 
of  good  which  these  larvte  do,  I  placed  my  largest  specimen  in  a  box 
with  15  full-grown  Army  Worms,  after  starving  him  for  a  day.  In  two 
hours  I  opened  the  box  and  found  that  he  bad  killed  every  one  of  the 
worms,  but  had  sacked  dry  but  two. 

The  small,  white  eoooons  of  an  Ichnenmonid**  were  found  iu  enormooB 
numbers,  attached  to  the  oat  stalks,  in  the  axils  of  the  com  leaves,  upon 
the  surface  of  the  ground,  and  under  clods  of  earth.  Often  upon  lifting 
a  clod  of  earth  the  black  loam  appeared  light  gray  fkom  the  abundance 
of  these  cocoons.  They  were  nsoally  found  in  small  masses,  attached 
side  by  aide,  with  a  little  loose  silk  aronndthe  mass.  I  saw  large  num- 
bers of  a  large  reddish-biown  aut  tearing  these  cocoons  open  and  feeding 
upon  the  pupee. 

A  secondary  parasite  was  bred  from  these  cocoons,  which  seems  to 
be  the  Uenoakorut  vitreus,  of  Walsh. 

In  one  instance,  in  a  corn-field  belonging  to  Mr.  Corlett,  of  Sheldon, 
the  worms  were  observed  to  be  extensively  infested  by  a  Tachinid  from 
the  eggs  npon  the  thoracic  segments.  Not  a  single  worm  was  found  in 
this  field  which  did  not  bear  one  or  more  eggs.  I  have  since  bred  f^m 
one  of  these  larvee  a  small  specimen  of  what  appears  to  be  the  common 
Ifemoraa  leueania,  of  Eirkpatrick.  I  also  observed  in  the  act  of  ovi- 
positing an  Ichnenmonid  about  IS  millimeters  in  length,  mfous  in  color, 
with  white-handed  aotennn,  and  wings  not  extending  to  the  tip  of  the 
abdomen;  bat  I  was  unable  to  capture  it. 

BespectfUly  submitted, 

L.  O.  HOWARD. 

Prof.  0.  V.  BiLBT, 

JSntomologut,  United  Statet  D^arttnmt  of  Agrieulture. 
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COERESPONDENCE  ANENT  THE  ARMY  WOBM— SFBINQ  OF  ISaSL 

I  aend  you  the  inclosed  commuDicatioD  from  the  Htiiitsvilte  coire- 
spoiideiit  of  tUe  Chattanooga  Times  in  relation  to  an  invasion  of  the 
-wheat  crop  in  this  vicinity  by  the  Army  Worm.  I  reconnoitered  the 
inrndcra  yesterday,  and  witnessed  with  feelings  of  much  sadness  the 
devasliLtions  already  wrought  by  them  on  Stevens'  farm.  I  captured 
and  examined  some  of  them.  It  is  the  Army  Worm  described  in  the 
Ajjrricultaral  Beport  for  1879,  page  187,  and  the  same  I  think  that  ap- 
peared here  in  1861.  •  •  •  The  insects  are  of  dififerent  ages,  and  it 
is  to  be  apprehended  that  there  will  be  successive  crops  of  them. 
*  *  *  Upon  examining  au  oat-field  yesterday,  in  company  with  Mr. 
White,  I  found  multitudes  of  very  small  worms  coucealed  under  the 
oats  sown  this  spring.  It  was  about  half  past  3  p.  m.,  and  the  sun 
shining.  They  will  donbtless  destroy  it.  Mr.  Bedermsnn's  oat  patch, 
near  Stevens'  wheat-field,  baa  been  completely  destroyed.  Some  of  the 
larger  worms  in  Stevens'  field  show  that  the  Tachina  parasite  has  been 
operating  upon  them.  I  never  saw  a  more  promising  wheat  crop  than 
Stevens'  before  this  invasion.  White  said  to  me  that  in  the  beginning 
of  last  week  be  would  not  have  taken  $2,000  for  his  own  wheat  crop; 
that  he  does  not  now  expect  to  reap  anything  &otu  it.  1  hear  of  this 
insect  in  the  neighborhood  of  New  Market  and  Whitesbury. — [S.  D. 
Gabaaiss,  Hantaville,  Ala.,  May  2, 1882. 

An  interesting  feature  of  the  appearance  of  the  worm  in  Alabama  in 
May  is  contained  in  the  following  letter  to  Mr.  Howard  upon  his  return 
&om  the  investigation  made  at  Hnntsville.  The  insect  confounded  with 
the  Army  Worm  is  the  clover-hay  worm  (Aa<^pia  coatalis) : 

Sib:  While  yon  were  ben  »  few  dafa  since, ioTestlgatliig  the  phenomena  of  the 
worm  la  wheat,  I  had  the  plea«uTe  of  an  fntrodnction  and  a  brief  convenation  with 
yon,  aud  take,  therefore,  tbe  liberty  of  atatinit  to  yon  a  onrious  phase  of  the  worm. 
Mr.  J.  G.  Baker,  living  here  in  15S1,  prodaced  clover  bay — about  two  tona  per  acre— 
OD  rich  land  near  the  corporate  limits  of  Hunteville.  The  hay  was  cnt,  cured,  and 
placed  In  the  mow — abont  eight  tons.  He  used  down  to  abont  two  tune,  and  a  few 
days  ago,  on  taking  out  and  delivering  a  load  of  hay,  after  taking  it  off  tbe  wagon, 
discovered  on  tbe  floor  of  the  wagon  innnmerabta  worms  about  oue-half  inch  long, 
dork  or  gteeniBb- brown  in  color.  He  tlien  retnmed  and  fouud  on  examination  of  the 
hay-mow  couutless  nnmbors  of  these  worms— also  what  Meme  to  be  a  kind  of  web  apnn 
in  the  ddbrit  at  bottom,  which  had  multitudes  of  eggs  half  the  size  of  a  mustard  seed 
and  black  in  color.  This  was  abont  the  firat  of  Hay,  and  the  worme  have  now  disap- 
peared. It  seems  to  be  a  theory  that  theee  worms  are  bred  in  clover-fields,  and  this 
finding  them  in  clover-bay  would  seem  to  establish  their  habit  of  depositing  their 
eggs  on  the  clover-stalk  in  tbe  field,  in  tbis  case  carrying  them  over  to  the  next  year 
and  hatching  then.  This  hay  was  cut  abont  June  1,  18S1,  and  taken  out  abont  Mny 
1, 16^2.  This  theory  stmck  me  as  possibly  iuconsviiuential,  bat  of  enough  onriosit; 
to  writ*  you,— [L.  W.  Day,  Hnntsville,  Ala.,  May  i:i,  1882. 

The  Army  Worm  is  making  severe  inroads  upon  the  wheat  crop  and 
other  crops  here  in  middle  Tennessee. — [J.  W.  Sparks,  Murfreesborough, 
Tenu.,  May  20. 


ovGoo<^lc 


THE  ARMT  WOEM :   EEP0BT8   FOB  18M.  137 

The  Army  Worm  has  oomtnenced  work.  Is  it  safe  to  ose  London 
pnrplet— [Saint  Loais,  Mo.,  May  24, 1882. 

I  send  yoa  by  this  day's  mail,  specinteoB  of  a  caterpillar  which  is  do- 
ing great  damage  to  the  wheat  in  this  locality.  I  have  been  unable  to 
fiud  oat  how  far-spread  it  is,  bat  hear  of  it  in  the  northern  parts  of  this 
county  and  also  in  ^elBon  County.  It  attaeks  and  eats  the  blade  of 
tlie  wheat  (so  far  I  do  not  see  that  thoy  have  hurt  the  beads),  and  I 
find  many  stalks  broken  off. — [H.  A.  K.  Mnrray,  Warren,  Albemarle 
County,  Virginia,  Jane  8,  1882. 

Doing  considerable  damage  to  oatB  near  Uniontown,  D.  0. — [L.  J. 
Barber,  June  15,  1882. 

The  Army  Worm  is  playing  great  havoc  in  this  section  of  the  State. 
All  the  late  wheat  is  being  destroyed  by  them  wherever  they  have  ap- 
peured.  Many  fields  of  grass  that  were  most  lazariant  a  week  ago, 
look  now  as  if  a  Hre  had  swept  over  them.  Comflelds,  wherever  they 
have  toQched,  have  been  entirely  destroyed — too  late  now  to  plant  over. 
Glover  alone  seems  distasteful  to  them.  Oats,  ooru,  orofaard-grasa,  timo- 
thy and  wheat  they  delight  in.  We  have  never  had  them  before,  and 
don't  know  what  may  be  their  daration.  They  appeared  about  a  week 
ago  and  are  increasing  in  numbers  most  rapidly. — [Robert  Beverly,  The 
Plains,  Fanqnier  Oonnty,  Virginia,  June  19,  1882. 

Inclosed  find  tabe  containing  specimens  of  Army  Worm,  which  has 
occasionally  infested  this  country  ever  since  its  first  settlement.  The 
first  serioos  Iqjary  was  done  in  June,  1826,  when  it  appeared  in  some 
wheat-fields  and  meadows,  and  after  eating  the  heads  and  blades  of  the 
timothy,  and  partially  stripping  the  wheat  and  rye  nf  their  blades  and 
beards,  with  little  ii^ary  to  the  grain,  it  moved  disastrously  upon 
the  green  corn  and  oats,  eating  down  the  com  and  completely  behead- 
iug  the  oats.  •  •  •  This  year  they  appeared  in  the  barley  about 
the  lOtb  of  June,  and  have  done  great  damage  by  eatiog  off  the  straw 
just  below  the  head,  and  a  few  days  later  appeared  in  the  wheat  and 
timothy  all  over  the  country  to  averyalarmingextent;  bat  just  as  they 
had  got  fairly  to  work,  on  thenight  of  the  llth,  ^e  whole  oonntry  between 
Somerville  and  Indianapolis  was  visited  by  very  disastrous  storms  and 
Hoods,  which  seem  to  have  caused  them  to  suspend  operations,  though 
not  to  entirely  disappear. — [M,  B.  Kerr,  Aurora,  Dearborn  County,  In- 
diana, June  19,  1882. 

My  observation  of  the  locality  of  the  Army  Worms  laying  their  eggs 
bas  been  tUis;  In  the  early  spring  the  moth  baa  not  the  activity  it  has 
later  in  the  season,  and  the  greater  part  of  the  eggs  are  laid  in  the  splits 
of  broken  straw  and  in  the  foldings  of  the  leaf-sheaths,  mostly  covered 
or  secreted;  bat  in  the  layings  of  early  spring  I  have  fonnd  the  eggs 
most  abondant  in  the  angle  made  by  the  leaf-sheath  when  torn  from 
the  straw  at  the  joints  of  same,  and  not  lecreted.  I  do  not  think  the 
hibernated  moth  would  show  its  specific  characteristics  as  mnch  as 


„  Coo^^lc 


138       REPOBT  DKITED  STATES   ENTOUOLOGICAIi  COUUISSION. 

those  that  have  nndergone  their  changes  and  lay  their  egga  in  a  higher 
temperature.  I  bave  Doticcd  that  a  high  temperature  haa  a  good  deal 
t«  do  with  the  activity  of  the  moth  of  the  Army  Worm, 

The  migrntioD  of  the  worms  is  not  always  in  qaest  of  food,  though  at 
this  period,  like  all  wonos  of  this  class,  they  are  ravenous.  There  has 
been  a  migration  into  a  field  in  this  vicinity  which  I  have  closely 
watched.  Before  leaving  a  wheat-field,  where  there  was  anabnndance 
of  food,  the  wonns  showed  an  uneasiness  similar  to  that  shown  by  the 
silk  worm  before  spinning  its  cocoon  (moving  the  head  from  right  to 
left).  The  first  n^ove  was  into  the  hlae  grass  {Poa  pratenm)^  and  then 
across  a  traveled  road  into  a  field  of  com  partly  plowed  over  with  the 
rows  in  the  same  direction  the  worms  were  going.  They  ate  for  10  to 
15  rows  every  bit  of  com  on  the  plowed  gro«nda,ad  but  little  on  the  nn- 
plowed.  As  they  advanced  the  destmction  was  less  and  less,  nearly 
stripping  the  leaves  of  the  30th  and  40th  rows,  and  entirely  leaving  the 
onplowed  groond.  These  worms  were  of  a  very  nniform  size — ^fnll 
grown. 

To-day  I  examined  a  few  hills  of  com  on  the  boundary  of  their  eating 
ae  they  were  congregating  around  the  bills  of  com  in  their  migration. 
I  looked  there  first,  and  at  a  single  hill  fonnd  IS  cbrysalidee  under  one 
small  clod.  I  think  this  horde  of  worms  left  tiiia  wheat-field  becanse  it 
was  unfit  for  the  change  ftom  larva  to  chrysaUs,  not  offering  any  shelter, 
as  the  ground  in  the  wheat-field  was  smoothly  beaten  down  by  rain 
and  was  very  hard.  Where  food  ia  abundant  and  shelter  con  be  found 
for  the  larvfe  to  undergo  their  changes,  they  will  not  migrate,  bnt  from 
either  a  shortness  of  food  or  nnfovorable  locaUty  for  chrysalides  they 
will  move.  If  the  worms  are  fiiU  grown  the  damage  will  be  but  little 
compared  with  the  migration  from  a  shortness  of  food  by  the  worms  of 
a  small  size. 

In  the  shape  of  the  ditch,  to  defend  a  field  against  their  incursions, 
there  has  been  in  this  locality  quite  an  improvement  over  the  old  uu- 
dercat  ditch.  It  is  made  by  dragging  along  the  ditch  a  ditching-gouge, 
such  as  is  used  in  laying  3-inch  tile  in  the  angle  of  the  ditch. 

The  cutting  is  on  the  side  you  wish  to  defend,  this  half-round  cut 
being  made  by  a  horizontal  motion,  leaving  a  smoother  surface  on  the 
half-round  than  can  be  done  by  nndercutting  with  a  spade,  and  I  have 
never  seen  a  worm  pass  the  upper  angle  in  this  pattern  of  ditch. — [J. 
0.  Andras,  Manchester,  Scott  County,  Illinois,  June  22, 18^. 

My  brother,  Alfred  B.  9wann,  who  resides  on  his  form  in  Jefferson 
Oonnty,  Tennessee,  writes  me  that  Army  Worms  have  appeared  in  vast 
uombra^  and  are  now  destroying  his  grain  and  grass  crops.  The  same 
thing  occurred  last  season,  and  as  thiu  farm  is  a  very  valuable  one — 
nearly  one  thousand  acres,  a  large  part  of  which  is  river-bottom  lands — 
the  loss  involved  will  amount  to  several  thousand  dollars.  (It  is  known 
as  the  Eagle  Bend  Farm.] — [James  Swsnn,  New  York,  June  30, 1882. 
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ACCOUNT  OF  THE  INVASION  OF  1880  IN  NEW  JBRSEI. 

Bt  Bsv.  SiMuu.  LocKwoos,  Ph.  D. 

"  CalcrplUsn.  ud  Uul  wltboDt  number.  "—BiUi. 

It  was  the  first  day  of  summer,  1880,  A  loDg,  parohin^  drought  bad 
prevaUed,  aud  ooe  fett  like  choking  in  the  hot  and  dusty  air.  Although 
Flora's  brightest  mouth,  "  when  June's  red  roses  blow,"  the  bees  were 
almost  starving  in  their  hives,  so  few  and  iM>or  were  the  dowers.  The 
stage,  on  its  way  to  the  station,  several  miles  ofl',  picked  me  np  at  a 
farm-house.  A  straugo  being,  hatless  and  shoeless,  was  leaning  against 
a  fence  on  the  road  side.  • 

"That's  poor  Daft!"  whispered  the  driver,  in  a  compassionate  way, 
as  we  drew  near.  The  man  seemed  about  thirty-five,  aud  had  a  harm- 
lees,  half-dazed  look.  Having  taken  a  step  or  two  into  the  road,  he  ac- 
costed us  in  a  solemn  manner,  cansjng  a  momentary  halt. 

Dapt.  Have  you  seen  tJie  Army  Worml 

Jehu.  Kary  a  worm,  Dafflel 

Dapt.  Ob,  but  he's  oome  I  He's  down  the  road  about  half  a  mile, 
aud's  oommittiug  desolation  most  promiscuously.  Then;  wasn't  oiie 
there  yesterday.  But  this  moruiug,  lol  a  great  multitude  which  no  man 
can  number!  It^s  all  very  mysterious,  the  palmer  worm  and  canker 
w<nin.  His  great  army!  Maybe  that's  why  nobody  cau  tell  us  where 
they  oome  ttom  and  what  becomes  of  them.  I'd  like  to  know  if  it  w  all 
past  finding  out. 

Jbhu.  That's  too  deep  for  me,  Daffie.    G'e'long, 'ponies. 

Having  started  his  horses  again,  the  driver  told  me  that  "though 
feeble-minded  elsewise.  Daft  was  real  powerful  on  Scripter." 

I  had  that  moruin'g  at  an  early  hour  been  watching  the  conduct  of  an 
army  of  Leucania  unipvncta,  the  very  one  to  which  Daffie  referred  so 
mysteriously.  In  trutJi,  actuated  by  the  vastnesa  of  this  invasion  of  the 
Army  Worm,  I  was  then  on  a  season's  observations,  which  it  ia  prox>o8ed 
to  give  with  some  fulness  of  detail;  and  perhaps  we  may  thus  true  an- 
swer make  to  the  wise  questions  of  that  innocent. 

The  army  above  mentioned  had  just  made  complete  havoc  of  a  dover- 
fleld.  They  were  bred  from  cjrgs  laid  in  a  low-lying,  last  yeai^s  rye- 
fleld  adjoining.  After  but  partially  eating  the  grass  iu  this  old  field,  it 
was  abandoned  forthe  more  succulent  and  tender  clo^-er  and  grass  in 
the  next  field.  The  very  unusual  heat  and  drought  had  been  too  much 
for  the  young  ^orms,  having  rendered  too  tough  the  grass  iu  the  field 
where  they  were  hatched. 

In  the  new  field  the  clover  and  the  grass  in  its  shade  were  much  more 
comestible.  This  field  was  completely  devoured — not  a  spear  of  grass 
or  leaf  of  clover  escaped  the  invaders.  Nothing  but  naked  clover-stalks 
with  empty  heads  remained — even  the  headlands  were  thoroughly 
cleaned  up.    A  low  bat  distinet  and  unpleasant  crinkling  soond  accom- 
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panied  the  feeding.  As  if  actaated  by  one  impulse  tbe  vbole  army 
made  straight  for  a  vbeat  field  across  tbe  bighway.  Tfae  plowing  of  a 
trencb  on  tbe  far  side  of  tbe  road  intercepted  their  march.  Two  men 
with  spades  cut  a  clean,  perpendicular  face  on  tbe  side  of  the  t^row 
next  tbe  wheat  and  a  series  of  little  pit-falls  in  tbe  trencb  at  intervals 
of  abont  50  feet.  This  completed  the  trap.  Tfae  caterpillars,  wearied 
with  useless  efforts  to  climb  the  straight  side  of  the  trencb,  would  crawl 
along  nntil  they  fell  into  the  tittle  pits.  Myriadsof  ants  beset  them, 
sucking  out  tbeir  juices,  wbich,'withUie  beat  of  tbe  aan,  soon  destroyed 
tbem.  They  cannot  endure  direct  sunlight  bnt  are  essentially  night- 
feeders. 

If  unintcrrnpted,  their  march  to  tbe  new  feeding  grounds  would  have 
been  accomplished  ere  the  sun  was  well  up.    , 

Tbe  time  in  which  tbe  Army  Worm  did  its  chief  mischief  io  Monmoath 
County,  Kew  Jersey,  was  fi^m  about  the  close  of  May  to  abont  the  20th 
of  June.    The  first  observation  of  real  mischief  being  done  was  May  38. 

During  tbe  above  time  my  duties  led  me  to  ride  over  tbe  entire  coun< 
try  on  o£9cial  business  with  the  teachers  and  scbool-ofBcers.  Thus 
opportunities  were  afforded  for  observation andinquiry  such asanatur- 
alist  could  not  afford  to  neglect.  I  had  supposed  tbe  aliment  of  tiiese 
insects  to  be  restricted  to  tbe  Qraminece,  that  is,  tbe  grasses  proper  and 
the  grains  and  Indian  com.  Hence,  surprised  at  the  thoroDgbDess  wilb 
which  they  bad  eaten  ap  that  field  of  clover,  on  the  spot  I  took  it  for 
an  original  observation  of  an  exceptional  habit ;  bnt,  npon  looking  into 
tbe  Biley  reports,  I  ti^nnd  similar  facts  on  record.  I  soon  ceased  to  re- 
gard this  habit  as  at  all  exceptional ;  for,  so  far  as  Monmouth  was  con- 
cerned in  1880,  clover-eating  by  the  Army  Worm  was  the  rule  and  not 
the  exception.  In  fact,  I  could  not  learn  of  one  instance  of  tbeir  presence 
in  which  tbe  clover  escaped.  Tbe  following  from  a  letter  by  a  teacher 
is  to  tbe  point: 

On  the  farm  of  Cbailes  Allgor,  at  Kew  Bedford,  in  pauisfc  fi«m  his  trbeat-field  to 
his  oat-field,  the  nrorniH  had  to  cross  a  strip  of  sward  composed  of  timothy  sod  red 
olover,  of  three  or  fonr  jFora'  stwidliig.  They  took  eTerything  clean.  They  also  ato 
tbe  yooDg  clover  in  tbe  bottom  of  the  wheat-field,  killing  it  entirely.  In  a  mixed 
sward  of  George  Newman's,  the  teacher,  they  ate  the  clover  as  well  as  the  grasses, 
leaving  nothing  bnt  the  stalks.  They  aleo  ate  the  clover  on  the  farm  of  Albert  King, 
at  Qreen  Grove.  They  did  not  make  a  specialty  of  clover,  bnt  they  ate  it  without 
being  starved  to  it.  Thry  ate  both  the  clover  and  timothy  in  a  mixed  sward  of  James 
Allgor's,  They  ate  Ur.  Allen's  oat-fleld,  then  went  over  to  his  sword  of  grass  and 
clover  and  finished  that  off,  too. 

Other  corrc8pon<Icnce  might  be  cited  to  the  same  effect,  but  I  have 
none  which  states  the  facts  so  concisely  as  tbe  above.  Some  of  the  f^rms 
here  mentioned  are  miles  apart.  Bat  it  will  appear  further  on  that, 
when  forced  into  straits  for  food,  this  Army  Worm  is  almost  omnivorous. 

With  no  special  call  to  examine  his  young  grass-fields,  the  farmer 
sometimes  got  bis  first  alarm  at  sight  of  the  disappearing  clover.  In 
fact,  wherever  the  worms  appeared  in  force,  tbe  grasses,  clover,  and 
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Indian  com  were  completely  deatroyed.  A  friend  lost  forty  acres  of 
newly -sovQ  grass,  with  alarRepartof  theold  meadows;  a  very  serious 
score  here  for  one  maa,  as  with  us  "Hay  is  King."  Let  me  inatauce  a 
forty-acre  wheat-field  of  his  of  which  the  worms  took  possessioii.  The 
wheat  when  harvested  proved  a  good  yield,  for  it  had  got  out  of  nitlk 
when  the  army  made  its  inroad.  The  straw  was  not  hurt,  although 
the  worms  had  climbed  every  stem  up  to  the  bead;  but  straw  and  ear 
were  Dearly  ripe.  It  was  differoo  t,  however,  with  the  low  and  late-grown 
stools.  These  they  crept  up,  and  ate  through  the  thip,  green  neck  of 
the  plant,  catting  off  the  nubbin-ears,  which  fell  and  thickly  covered  the 
ground.  If  the  ontside  of  the  straw  was  not  too  hard,  the  worm  would 
then  literally  skin  it,  eating  downwards.  They  would  eat  these  nubbin- 
heads  occasionally  before  catting  them  off;  bat  this  was  only  when 
they  proved  to  be  soft;  that  is,  those  ears  whose  growth  had  been  back- 
ward, 

In  this  wheat-fietd  the  yonng  grass  and  clover  were  all  eaten  ap  and 
the  headlands  cleared  ott.  Every  weed,  too,  was  cleaned  ap.  Even 
that  bitter  nuisance,  the  Bagweed  {Ambrosia  arlemiaui^olia),  was  all 
devoured.  With  as  after  harvest  the  Bagweed  takes  possession  of  the 
soil ;  bat  as  this  weed  makes  its  appearanoe  in  sammer,  the  spring 
timothy  and  clover  get  the  start  and  keep  this  weed  nnder.  The  fall 
sncceeding  the  harvest  above  presented  the  singalar  spectacle  of  a 
stubble-field  without  a  weed.  It  was  sheer  nakedness  itsel£  On 
another  ferm,  having  consumed  the  grass,  the  worms  took  possession 
of  a  etrawberry-fleld,  eating  both  leaves  and  the  unripe  fruit.  Biley 
gives  an  instance  in  which,  when  driven  into  straits,  these  oaterpillam 
ate  an  onion  patch.  We  most  then  conclude  tiiat  the  larva  of  Leuoania 
vnipuneta  is  well-nigh  omnivorons.  Doubtless  when  its  food  is  tender 
and  in  no  stint,  like  the  Lord  Mayor's  fool,  it  knows  what  is  good  and 
is  mnch  more  dainty. 

The  number  of  worms  in  that  fbrty-acre  field  was  simply  fearfld.  In 
the  parlance  of  the  spectators  there  were  "  millions  and  millions."  The 
sqairming  mass  and  the  crinkling  sound  of  their  feeding  were  especially 
repulsive.  Bot  few  dared  to  enter  the  field.  In  truth,  strong  men 
turned  pale  from  nausea,  so  loathsome  was  the  sight.  It  really  seemed 
that  nature  was  smitten  with  a  plague  of  crawling  vermin. 

What  governs  the  direction  of  travel  of  these  worms !  Do  they  smell 
the  new  food  from  a  distance!  I  think  they  do,  for  they  cross  naked 
roads  with  unerring  directness  to  the  object  sought.  The  great  army 
in  that  wheat-field,  having  finished  their  havoc,  divided  into  two  parts; 
the  one  left  on  one  aide  and  entered  a  timothy-field — the  oth^  left  the 
foraged  land  and  marched  straight  across  the  road  and  took  posseaeion 
of  a  corn-field.  Having  ruined  Uie  timothy  and  the  corn,  the  great  army 
disappeared,  as  was  remarked,  "  as  if  by  magic  I"  But  the  trick  was 
vei7  simple;  they  had  entered  the  ground  to  assome  the  papa  state. 
The  notion  prevails  that  the  worms  move  for  a  certain  point  of  the 
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compass.  Here  the  phrase  was  "  They  moved  towards  the  sea,"  that  is, 
sonth  ;  bat  in  another  part  of  the  county  the  movement  seemed  north. 

Many  years  ago  I  saw  an  army  movivg  west,  butthe Greeley  precept 
was  rife  at  that  time.  I  attach  no  importance  to  the  above,  my  b^ief 
being  that  the  insect,  attracted  by  scent,  in  which  perhaps  the  wind 
plays  s  part,  moves  simply  iu  the  direction  of  food.  A  point  of  greater 
conseqaeoce  is  the  time  of  the  first  movement.  From  a  nnmber  of  ob- 
servations I  believe  the  time  is  aboat  seven  days  after  the  hatching.*^ 
When  first  hatched  they  are  so  small  that  the  damage  they  effect  ia 
Blow,  and  their  feeding  is  restricted  to  the  tender  parts  of  the  grass. 
After  this  comes  the  first  march  when  they  are  ravenons  enough  to  dean 
np  aa  tht^  go. 

That  was  a  triamph  of  painstaking  patience  and  admirable  skill  when 
Biley  cleared  up  the  mystery  of  the  origin  of  the  Army  Worm.  Nor  can 
I  forget  my  own  delight  when,  in  bis  laboratory  at  Saint  Lotiis,  in  Jnne, 
1876,  he  showed  me  the  live  insects  which  he  had  raised  from  the  Urvae; 
nay,  man,  right  before  my  eyes  was  the  mother  Leueania  uni^ncta 
laying  her  eggs  iu  the  axils  of  dry  stubble  and  green  grass.  For  aci- 
euee  that  was  a  grand  discovery.  Still  mere's  the  pity  how  few  formers 
make  of  it  "  a  coigne  of  vantage."  Nay,  to  some  good  haabandmen  do 
ve  not  seem  in  these  searcbinga  to  tamper  profanely : 


These  appeanngs  are  regarded  as  almost  miraculous.  Says  the  per- 
plexed mstic:  "Tlier  come  in  great  armies— and  all  of  a  sadden — and 
as  suddenly  disappear."  Or,  as  Datfie  said,  "  There  wasnt  one  there 
yesterday^  but  this  morning,  lol  a  great  mnltitnde  which  no  man  can 
namber."  Friends,  this  is  a  delusion.  They  were  there  yesterdayand 
several  days.  They  do  not  come  suddenly.  Ton  do  not  observe  their 
coming,  yon  only  see  them  when  they  are  on  yon  in  great  nambers. 
Watched  from  the  eggs  their  life-career  ia  that  of  other  caterpillars. 
The  following  shonld  enable  one  to  observe  them  at  their  starting  point 
and  to  stamp  them  oat  at  the  beglnniug: 

First.  It  is  important  to  kuow  when  to  look  for  the  laying  of  the  eggs. 
Of  course  much  depends  on  the  nature  of  the  season.  With  us  it  is 
usually  the  first  week  iu  June,  hut  in  1S80,  for  reasons  already  men- 
tioned, the  laying  was  not  lator  than  the  20th  of  May. 

Second.  Where  should  we  look  for  tliem  T  Thanks  to  Biley,  we  know 
how  the  eggs  look  and  the  part  of  the  plant  where  they  are  laid.  The 
farmer,  however,  needs,  if  possible,  to  know  jast  where  on  his  farm  he 
should  look  for  the  infested  plants.  I  think  generally  the  graiu-flelds 
are  preferred  by  the  moth  when  seeking  a  nesting  place  for  her  eggs. 
Bat  if  the  weather  be  favorable,  and  the  young  clover  and  grass  in  the 
best  condition,  she  will  also  be  found  laying  in  the  young  grass  of  Inst 
fUl's  stubble-field  and  in  old  meadowB.     In  this  case  we  should  look  for 
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the  highest  or  closest  grass — that  growing  in  moist  places,  and  notably 
those  little  hnmmockB  or  tussocks  caused  by  the  dropphigs  of  cattle. 
If  beat  or  dryness  affect  their  food  they  will  seh'ct  the  gi-aia-fields  as 
affording  more  saccnlont  food,  besides  better  shelter  and  shade.  Let 
me  instance  some  carefal  observations  made  on  foai  farms,  three  of 
which  were  near  togetJier,  hot  the  last  one  to  be  mentioned  was  abonC 
two  miles  away.  On  one  was  a  wheat-field,  which  covered  the  site  from 
which  certtuQ  stables  had  been  moved  the  year  before.  Another  part 
of  the  field  lay  low,  and  received  the  "  wash  "  of  the  higher  groand.  On 
these  places  the  wheat  grew  thick  and  high;  in  fact,  too  loxnriantly, 
for  it  became  badly  "  lodged."  These  two  spots  were  sbady,  and  the 
food  was  sweet  and  tender.  There  were  no  other  sacb  spots  in  the  field, 
and  these,  and  only  these,  were  chosen  by  the  moths  in  which  to  lay 
their  eggs. 

Donbtlf  as  very  many  moths  selected  these  spots,  for  here  the  worms 
were  bred  in  great  numbers.  These  spots  were  soon  eaten  off  clean — 
clover,  and  grass,  and  wheat  leaves,  and  heads — ^for  in  these  places  the 
wheat  ears  were  still  green  and  tender.  From  these  nesting  spots  they 
spread,  a  voracioos  army,  over  the  whole  field,  clearing  np  everything 
that  had  not  become  too  hard  to  eat. 

On  another  farm  close  by  was  a  field  of  wheat  which  bad  received 
peculiar  tillage.  It  belonged  to  a  Mr.  Bodee,  a  very  intelligent  amateur 
fanner,  whose  clear  observations  have  been  of  sabstantial  service  to  me. 
He  holds  that  wheat  shonld  not  be  crowded,  and  sbonid  be  worked 
with  a  cultivator,  mnch  as  we  do  com;  that  room  and  enconragomcnt 
shonld  be  given  each  plant  to  enlarge  itself  by  stoles;  that  one  well 
stflloned  plant  is  better  than  several  plants  forced  t«  occupy  the  same 
surface  of  ground.  In  sowing,  the  field  was  drilled  only  one  way,  and 
every  third  drill  was  left  seedless;  and  in  cultivating,  some  of  the  teeth 
of  the  implement  were  taken  ont,  so  that  it  could  sb^dle  the  double 
rows.  In  this  way  the  field  was  gone  over,  both  in  the  antnmn  and  in 
the  spring.  There  were  but  three  litUe  spots  where  the  wheat  had 
lodged,  all  of  which  were  breeding-places  for  the  worms,  from  which, 
after  eating  them  off,  they  spread  over  the  field,  hnt  seemed  to  be  com- 
paratively harmless;  for  the  tillage  mentioned  let  in  the  sunlight  and 
quickened  the  ripening  of  the  grain.  It  was  noticed  here  that  the  birds, 
having  more  wing-room,  were  quite  busy  feeding  on  and  carrying  off 
the  worms,  a  fact  not  observed  by  us  in  any  other  wheat-field.  Per- 
haps the  cultivator  had  mellowed  the  ground,  for  the  worms,  during  the 
hot  sunshine,  buried  themselves  in  the  cultivated  space  and  were  easily 
nnearthed  by  the  birds. 

In  a  field  on  another  farm  the  wheat  was  somewhat  thin;  batons 
spot  where  a  compost  had  lain,  the  wheat  was  rank  and  thick.  There 
the  worms  bred,  and,  after  devouring  their  nesting  place,  th^  spread 
over  the  field. 

The  fourth  field  of  which  the  particular  facts  must  be  given,  is  that 


„  Coc-^lc 


144      REPOBT  UNITED  STATES  ENTOUOLOQICAIi  COUHI88ION. 

forty-acre  wheat-field  already  iostanced.  The  sowing  took  at  least 
twice  as  much  seed  per  acre  as  was  osed  by  Mr.  Bodee's  method.  IC 
was  drilled  in  cue  directioD,  and  then  drilled  aeroBS  at  right  angles. 
This  secured  a  crowded  growth.  During  the  summer  preceding  the  au- 
tumn Bowing,  the  field  had  been  used  by  a  horse  dealer  to  pasture  a 
large  drove  of  horses.  Of  course  their  ordure  fell  everywhere;  but  in 
mauy  places  where  the  animals  had  stood  in  groups  the  droppings  had 
fallen  in  quantity.  Here  I  must  recall  ao  aequaintance  once  had  with 
a  farmer's  boy,  named  Ned.  He  had  a  way  at  time  of  wheat-sowing  of 
puttiug  a  shovelful  of  manure  and  an  extra  dropping  of  seed  in  a  few 
si>ots  in  the  field  to  make  what  he  was  pleased  to  call  "King  liills." 
And  it  was  easy  telling  where  the  lad  and  his  shovel  liad  been,  for  Ned's 
"King  hills"  always  outranked  the  rest  of  the  field.  And  it  was  simi- 
larly with  that  big  wheat-field.  It  was  a  splendid  sight,  the  close,  dense 
growth,  and  high  over  ell,  in  many  places,  those  stately  "King  bills" 
were  conspicuous.  Ifow  comes  the  notable  factj  every  one  of  these 
8}X)ts  was  chosen  as  the  nesting  place  of  myriads  of  the  mother  moths, 
for  the  number  of  eggs  laid  in  them  was  enormous.  These  spots  were 
to  the  Army  Worms  shelter,  shade,  and  food,  but  so  crowded  was  each 
of  these  larval  communities  that  they  aoou  ate  themselves  out  of  honse 
and  home.  Then  came  an  immense  dispersion.  From  every  "King 
hill"  went  fiirth  a  hungry  band  into  that  grand  foraging  ground.  The 
wheat,  standing  so  close,  had  by  its  shade  kept  the  undergrowth  pro- 
tected from  the  drought;  and  now  it  sheltered  these  marauders  &om 
the  sun.  It  was  but  a  few  days  before  that  these  foraging  bands,  by 
their  spreading,  bad  aU  met  and  made  up  a  vast  famished  army,  which, 
driven  into  straits,  must  now  devour  eveij'  comestible  thing  or  starve. 
The  observed  occupancy  of  the  field  was  seven  days;  tliat  is,  firom  the 
time  of  the  dispersion  of  the  foraging  army  to  the  time  when  it  left.  It 
was  quite  common  to  hear  it  said  that  a  certain  field  was  eaten  up  in  a 
day.    But  snch  people  "take  no  note  of  time." 

Lencania,  the  parent  of  the  Army  Worm,  ranks  very  respectably 
among  the  Lepidoptera.  She  is  one  of  the  owlet  moths,  and  her  owlish 
capacity  for  uatural  selection  impresses  me  profoundly. 

M*tura  i*  Ale  io  lors :  ud  vhen  lt>  flsa 
It  Miidi  asioe  preolOD*  loiluoe  ol  iUalf 
After  tho  thing  it  Ioth. 

I  find  so  much  precision  in  insect  wisdom,  each  a  knowing  method, 
even  in  the  propagation  frenzy.  And  I  think  Leueauia's  conduct  is  in 
point.  True,  there  is  no  bird-like  brooding  over  her  trust.  Let  us  get 
out  of  the  laboratory  and  watch  her  where,  not  hampered  by  the  inijuisi- 
torial  restriutiouB  of  the  breeding-cage,  she  has  Nature's  aify  freedom, 
and 

Iht  «rarld  U  *1]  before  Uiem,  wbonee  to  ahooH 
Xlislr  DwUai  place. 

And  this  maternal  moth  shows  euch  good  mothering  in  her  choice. 
The  knowledge  of  this  nicety  of  her  selection  ol  a  nidus  is  of  great  eco- 
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nomical  valae.  Compare  her  restrictioa  with  the  fiittiug  habit  of  her 
qaeeul;  relative,  the  Hawk-moth — Macriuita  qHinquemaculata--j^arQat 
of  the  great  potato  worm.  Almost  with  a  shudder  one  remembers  that 
terrible  invasion  of  Monmouth,  when  the  potato-fields  were  rained  as  if 
by  flre,  and  the  wagon  wheels  reeked  with  green  dripping  gore  as  they 
entered  our  villages.  This  moth  deposits  her  eggs  on  the  nuder  side  of 
the  potato  leaf,  bat  only  one  or  two,  or  at  most  a  very  few,  on  each 
plant;  hence  the  distribution  is  pretty  nuiform  over  the  entire  field. 

Though  it  may  seem  above  that  the  parent  of  the  Army  Worm  has 
fair  intelligence,  we  may  not  think  so  well  ot  her  larval  offspring.  That 
benutiM  lawn  of  Hollywood,  at  Long  Branch,  was  invaded  by  them. 
The  emerald  sward  was  swept  as  if  buniL  When  any  of  the  worms 
came  against  a  tree  they  went  np  it,  passed  over  the  crotch,  then  de- 
acended  at  the  other  side.  Twelve  or  thirteen  years  ago  a  comer  of 
our  country  was  visited  by  the  Army  Worm  in  large  numbers.  Having 
stripped  one  field  they  marched  for  the  next,  but  were  intercepted  by  » 
small  running  stream.  There  is  no  "  turn  back  "  to  this  singular  worm. 
On  came  this  great  automatic  army — ^no  halt — until,  crowded  forwuid^ 
a  compacted  mass  was  orged  on  to  the  w^ater  to  serve  as  a  living  pon- 
toon, over  which  the  army  passed  and  took  possession  of  the  new  for- 
aging ground.  This  crossing  of  running  water  has  been  noticed  by  Mr^ 
Eiley. 

Monmouth  is  an  old  county,  and  the  farms  generally  have  been  mncA- 
reduced  in  size  by  fi^aent  divisions.  Grain  and  grass  fields  run  ftoin 
ten  acres  to  forty,  but  the  latter  figure  is  very  high.  As  we  have  de- 
scribed, each  field  from  a  few  nestiug  spots  wonid  originate  an  army. 
Some  of  these  infested  fields  were  miles  apart,  the  intervening  territory 
being  exempt.  I  got  returns  of  twenty  of  these  armies  lii  one  township. 
There  surely  conid  not  be  less  than  one  hundred  in  the  county.  They, 
seemed  to  have  a  penchant  for  the  best  farms. 

LET  us  BBCAPITULATE. 

1.  We  can  localize  the  breediug  places.  The  mother  moth  selects  the 
thick  and  shady  spots  in  the  graio  fields  and  meadows  as  the  right  places 
in  which  to  lay  her  eggs,  thus  securing  for  the  larvie  shelter  and  tender 
food. 

2.  An  army  is  made  up  of  bunds,  each  band  having  its  own  breeding 
spot,  and  these  spots  arc  centers  of  dissemination.  When  these  nesting 
spots  are  eaten  off  the  bands  spread,  traveling  in  the  direction  of  fooil, 
thns  uniting,  when,  so  to  speak,  the  clan  relation  is  lost.  They  now 
form  one  hungry  and  marauding  army,  set  in  one  conrtte  and  impelled 
by  one  impulse.  It  is  at  this  point  of  their  career  (hat  they  are  geuer-  . 
ally  first  noticed,  and  the  averment  Is  made,  "  They  have  come  all  of  a 
HDdden." 

3.  A  tiiin  tillage  is  adverse  to  the  worms.    It  makes  the  conditions 
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of  life  harder  for  them,  less  shade,  more  heat,  earlier  ripening,  and 
qnickfif  toughening  of  grass  and  grain,  and  greater  freedom  for  the 
birds. 

WHAT  SHOUU)  BE  DOHB. 

4.  Till  uniformly,-  and  not  too  close.  Tou  may  get  less  wheat,  bnt  yon 
Trill  get  better,  and  the  worms  will  fare  worse. 

5.  Try  to  And  out  where  the  caterpillar  origiDates.  Beginning  early 
in  May,  watch  the  thick  spots  and  the  damp  places  in  meadow  and  grain. 
This  inspection  is  especially  called  for  if  the  winter  has  been  mild  and 
the  spring  is  warm.  Aa  described  by  Riley,  the  eggs  are  verj-  small 
and  roond  when  first  laid,  of  a  glistening  white,  but  becoming  yellowish. 
They  are  laid  in  striugy  gronps  containing  'from  five  to  twenty  eggs. 
They  should  be  looked  for  in  and  near  the  axils  of  the  leaves;  that  is, 
in  the  spout-shaped  parts  of  the  blade,  near  the  stem.  In  this  hollow 
of  the  leaf  the  eggs  are  gluetl,  and  sometimes  the  two  edges  of  the  leaf 
are  so  drawn  together  that  the  eggs  look  like  a  white  streak.  Should 
you  find  the  eggs,  If  in  quantity,  it  might  not  be  practicable  to  attempt 
collecting  them,  but  you  have  found  a  breeding  spot,  and  it  is  now  pos- 
sible, and  w4thout  injury  to  the  grain  or  grass  at  this  early  stage,  to  ex- 
tinguish the  worm  with  a  weak  solution  of  London  purple  or  Paris  green. 
If  the  spots  are  small  they  could  be  cut  oat  with  a  sickle  and  fed  to  stock. 
If  the  eggs  are  hatched  the  crinkling  sound  made  when  feeding,  which  is 
in  the  early  evening  and  just  before  the  morning  dawn,  will  to  a  good  ear 
betray  the  presence  of  the  larvse. 

Our  Army  Worm  is  Levcania  unipuncta,  for  there  are  other  caterpil- 
lars which  are  wrongly  so  called.  The  moth  is  45'""  or  about  1{  inches 
in  expanse  of  wing,  and  24*°°  or  about  %  inch  in  length  of  body.  The 
color  is  very  plain,  being  a  reddiah-brown  or  cinnamon,  with  a  double 
white  spot  or  blotch  on  each  front  wing. 

The  insect  is  with  us  the  whole  year.  In  the  pupa  state,  in  the  ground, 
or  under  stones  and  other  bodies,  they  pass  a  large  part  of  the  year,  in- 
cluding the  winter,  while  many  perfect  moths  hibeniate  under  the  shelter 
of  some  concealing  object.  In  the  spring  the  mother  moth  devotes  her- 
self to  egg-laying ;  which  done,  a  day  or  two  suffices  at  most,  when  she 
dies  of  sheer  exhaustion.  The  appearance  of  the  one-spotted  Leucania 
in  large  armies,  as  a  rule,  can  only  occur  after  intervals  of  several  years. 
The  weather  conditions  which  cansed  their  appearance  in  Kew  Jersey 
in  1880  in  such  amazing  numbers  were  very  remarkable.  The  winter 
had  been  so  ezceptionally  mild  that  the  moths  came  safely  through 
hibernation  and  in  large  numbers.  A  rainless  May,  and  unusually 
warm,  brought  in,  in  effect,  a  premature  summer.  Early  potatoes  fiiile<l ; 
corn  had  to  be  replanted;  rye  was  in  ear  in  April;  wheat  began  head- 
ing by  the  I2th  of  May,  and  such  was  the  heat  that  the  filling  of  the 
ears  and  the  getting  out  of  milk  followetl  fast.  Wheat-cutting  began 
June  18,  and  at  the  end  of  the  month  the  harvest  generally  was  over, 
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nearly  three  weeks  earlier  than  nnnal.  And  not  only  was  Leucania  wti- 
putieta  affected  by  the  weaiber  couditiuiis  of  that  remarkable  year,  bnt 
the  insect  tribe  generally. 

NOTES. 

1.  SlBce  the  foregoing  vas  written  I  have  Been  "  abstract "  of  a  paper 
on  Leucania  vnipuncta,  read  by  Prof.  0.  V.  Biley  at  the  Boston  meeting 
of  tbe  A.  A.  A.  3.,  Angnst,  1380.  He  says:  ■■  In  the  latitude  of  Saint 
Louis  there  are  two,  sometimes  three,  generations  in  a  year,  and,  per- 
haps, even  four;  and  farther  south  a  succession  of  generations,  scarcely 
interrupted  during  mild  winters.  Probably  in  New  England  there  are 
two  generations,  the  second  one  being  '  usually  unnoticed,'  and  existing 
through  the  antumu,  winter,  and  early  spring  months. 

"  It  is  an  eatnblisbed  fact  that  the  species  hibernates  both  aa  larva 
and  as  moth,  with  strong  circumstantial  evidence  that  it  also  hibernates, 
particalarly  northward,  aa  a  chrysalis;  but  we  have  no  evidence  that  it 
can  hibernate  in  the  egg. 

"  Excessive  injury  may  result  from  natural  local  increase,  or  &om 
moths  dying  in  great  numbers  &om  other  localities,  and  concentrating 
in  particular  fields.  Dry  seasons  are  favorable  to  the  moltiplicatloQ  of 
tbe  insect." 
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AmarloanAgrloalttiilBt— "The  Army  Worm— its  habits."    Jiilj  18,  1880. 

[FignKt  Urri,  pup*  mA  adalE,  and  coniidcn  the  Inaect  under  (be  folTowin);  hendiDfcit 
The  iDMOt  dcacrllwd  j  bav  •Ion  It  pua  the  wtoter ;  what  It  Teed*  upon  (  meLliiKla  uf  de- 
etcDjiag  the  Term.) 
AnMrloam  Monthly  Magmslne  and  Critioal  Raview.    June,  1817,  vol.  1,  No.  2,  p. 
148-154. 

[Inoludei  notice  ol  dauMge  done  bj  cut-TOTue,  evIdenU;  Laicaniu  unifunelii.  In  M»»»i> 

B.,  H.  P.—"  The  Army  Worm."    Valley  Farmer,  sit  [I8«a],  p.  194. 

[Speahi  of  the  Aimj  Wonn  p*IM«iK<a.l 

Bamaid,  W.  S.— "  The  Axmy  Worm."    Itbaca  (N.  Y.)  Journal,  July  8, 1860. 

(A  letter  pro  ling  that  tram  the  kbondMiM  at  puulle*  the  irottn*  need  not  be  IMkredki 
1B81.1 

Baitlott,  Oc. — "More  about   the  Army  Woim."    Prairie  Farmer,  vol.  8  (new  aeries 

1861),  p.  3. 
B«tlinn«,  C.  J.  B. — Aunuai  Addrees  Pres.  Gut.  Soo.  Oat.,  1875.    Cauadiau  Entomolo- 
gist, Viii  (1876),  p.  3. 
Boaton  Dally  AdvertlBBr.— "  The  Army  Worm  in  Enex  County."    Juue  28,  1880. 

[B«Ta«D>  and  mareuKnU  of  larne  of  Lauanfa  unlpuiicla  in  Saaei  Coanlf,  UiiwubuKllai 
futile  effiiria  tu  destroy  the  pe«l4-J 

BnAahair,  JoB.^"Tlie  Army  Worm."    Fumeri' Begister  (Va.),  1835<froiu  FarmerK* 
Baporter,  Ohio). 

[Accouot  of  ttin  Army  Woimt  Id  Oble  in  IS35  and  1S3S.] 
Biacthaw,  Joseph, — "The  Army  Worui."     Uoion  AgricultariHt,  il,  p.  4,  1842. 

[Hlauirj,  hahlta,  ud  modai  of  preTsnUan.J 
Breed,  Daniel. — "  Bec«nt  Invautions  for  luseot  Deatroction."    Departmeut  of  Af^- 
onlture  Beport,  1876,  p.  3S3~334. 

[Deacrlbes  a  tnp'lanuni,  and  a  bnat-ahaped  dng  for  nae  In  ditchai  filled  with  tuircbing 
Anoy  Wenna.] 
Colman'a  Rural  World. — "  Tbe  Army  Worm  and  why  ao  named."    Jnly  8, 18%. 

[How  to  alay  and  deatniy  thi'in  i  their  deTelopment;  precaudon  to  bo  adoptrnd;  halrfla 
ettbe  Array  Worm;  how  to  deatroy  the  moth ;  the  Army  Warm  deeori  bed ;  Ita  eDcniieH.] 
Comatock,  J.  H.— "TtieArmyWonn."    CiiidanatiGraiigeBul]otii],July  15, 18^,siid 
other  agricDltnral  periodicala  of  like  date. 

{A  report  nude  lo  the  Comoilialoner  of  Agrlcnltnre  on  Iha  Delaware  Invnelon  of  laSO.) 
Oomstook,  J.  H.— "The  Array  Worm."    N.  Y,  Herald,  June  14,  18'0. 

[Repeit  M  Ibe  ConiiuUiloaer  of  AgrloDltim  od  Inteatlgatioss  In  Kent  County ,  Debivrue, 
in  June.  1830.] 
Comatook,  I.  H. — "Tbe  Army  Worm."    Department  of  Agricalture  Beport,  linv,  pp. 
187-191. 

[A  coudeneed  rtaiim^  of  what  had  bltbertu  been  psbUabed,  with  reaulla  of  tbe  Inreetlgb. 
tionaoftbeaprlsKor  ISSU.) 
148  ' 


l)q,t,7eobyGoOl^lc 


THE    ARMY    WORM  :    BIBLIOGHAPnT,  BY   AUTHORS,  149 

Cook,  A.  J,— Canadian  EDtomolngist,  xiii  (1831),  215. 

(In  nport  of  meetlDg  of  EDtomologlcil  Club,  A.  A.  A.  S.,  ProfaHor  Cook  reiniirks  en  tta 
•ppMnnoeoffAicaBta  Id  MlcMsan,  la  1K3I— Bilrj  year  rollowinga  wet  one,  DEioiuHd^ 
Win.  SauDden  and  Ctfui  ThoDU.J 

Crouon,  B.  T. — Cana<tiau  Eutoroologist,  iv,  S3, 1872. 

(DsserlbetlfHoaliiruf  ntiviM,  Wklab— BpantKit«oii  Ihe  Ann;  XVorm.] 

Cultivator,  Tli».— "Army  worm,"    Ang.,  1839,  toI,  6,  Ko.  6,  p.  102, 

[RaTafr«fl  of  Xeufoma  uniptmcla-} 
Bodse,  Robert.— "The  Army  Worm."    Am.  Rural  Home,  Joue  IS,  lrt60, 

(A  nthtr  l«i(tby  namplled  ucDunL) 
Sorman,  S. — "Army  Worm ;  new  facts."    Prairie  Farmer,  Feb.  1,  13(i2. 

[Lu-TB  of  XoMdnia  vnipuneta  not  Uiraya  atarting  from  Ticlnltr  of  tame  nntdoini  tm 
army  moT«d  from  •onthwut  to  nartheoat.  ] 

Ferdll,  a«o.  W. — "More  sboat  the  Army  Worm."    Prairie  Farmer,  vol.  B  [uew  Mt^ 
ies,  18H1),  p.  417. 

(StatM  that  the  em* ''V  l*U  ill  ^'■■t  In  tbs  (Ul  or  ipriDg.] 
Fttoh,  Aaa. —  "The' Army  Worm  Uoth."    Caltirator  and  Connlry  Gentleman,  1681 
(written  Jnly  17). 

[Deanribiu  moth  and  gf-nt  ijnonyiiiT.) 

Fitch,  Aia.— "The  Army  Worm's  P»ra«ite."    Boston  CnltlTator,  Ang,,  1661, 

[IlMorIb«e  Jehuianon  tauMtWca.] 

Fltob,  Am.— "The  Army  Worm."    Trans.  N,  T.  Btate  Agrio.  Boo.,  I860,  toI.  m. 

[Pnat  hlMorj;  bftblta;  nomenclatani  theory  of  appcanncsa  i  deacriptJoii  of  moth:  lOt- 

Fitch,  Aaa.— "The  Aitny  Worm  Hoth."    Boston  Caltirator,  Sept,  1361,  pp.  278-319; 

(Clears  ap  ajnonjmj  and  deacribea  the  moth.] 
Flint,  C,  II — Second  AgricnUnral  Report,  Miusachnsetts  (1854), 

[In  tbii  report  li  an  hlatoHotl  nocouit  of  the  veitber  from  IMW  on.  In  whleh  the  Ar^r 
Worm  U  aevenl  Umea  mrationed.] 
Flint,  Chas.  Ii. — Appendix  to  uev  edition  of  Harris's  Inaeots  Injariona  to  Vegetation 
(186S). 

[QnotM  dcsorfptlODi  from  ntab,  and  remedies  from  Klrkpatrlok.    Fljinre*  of  larm,piipa 
and  adolt,  and  alao  two  paraaltAa.] 
Frenob,  G.  H.— "The  Army  Worm."    Seventh  Report  of  the  State  EntomologM, 

IIlfODia,  1877,  p.  101-102. 
Frencb,  Q.  H. — "Leucania  (_HtlU)phila)  miipuncta  Haw."    Seventh  Report  of  the  State 
Entomolot^st,  Illinois,  1877,  p.  224-S25. 

I A  brief  refiev  of  the  natnnil  blslorr,  giving  the  number  of  brooda  In  HUiidI*  wtwai 
In  the  aontham  pait  three.] 

Olover,  Tomiend. — Department  of  Agrio iiltaie  Report,  1868,  p.  7S. 

[A  ihort  acooniit  of  the  great  nnmber  of  Arm  j  'Worm*  deatroTod  by  the  larra  of  Cslasdia 
miKduin  (Fabr)] 

Glover,  T.— "The  Onws  or  Army  Worm,"    Department  of  Agrioultnre  Report,  1879, 

p.  83-84. 

[A  short  oompUatloli  vltb  poor  otlgliial  flgore*  of  larva  and  adalt.] 

Gould.  John  Btanton. — "Lea'cania  nnipnnota."    Trans.  N.  Y.  State  Agrio.  Son,, 
1872-76,  p.  47-50— in  article  entitled  "On  Forage  Crops." 

(A  abort  uHcle  compiled  from  Bacrls.  SlrkpaCrlok.  BEley,  and  Fltob.] 

Onen^e,  A. — "Lenbania  extranea,"  Lepidopt^res — Noctnflites  1  (Tome  6, 1852),  p. 
77-78. 

fDesoriptlonof  tbo  moth  with  fCAo^p-Aphical  distribulioa.] 
Harper'a  WeeWj.- "The  Army  Worm."    July  3,  1830. 

[A  tbnn  cdilorlal  acrnmpanled  by  »a  arUstIo  llInatrMlon  b;  Daniel  B«rt<1  of  tH  stage*  a< 
the  inaect  and  its  method  of  worlt-l 
Ha^rorth,  A.  H. — "Kootaa  nnipnncta."    Lepidoptera  Britannica,  ii  (1810),  p.  177. 
[The  arlgliisl  desoripdon  of  the  motb.  from  one  specimen  fonnd  In  the  eollectlou  of  Ut.  ni» 
eUlni.l 
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Hvmth,  Dr.  A.  8. — "  How  to  oompeusate  for  the  Eavages  of  the  Arm;  Worm."  Ameri- 
oou  Baral  Home,  Jul;  10,  1680 ;  also  Praotical  Farmer,  July  31,  ISdO. 

|AdTla«  plowing  and  btltovlf  g  devHtited  flilda,  Kflerwiuda  pluiUng  oom  uid  poUtoci.) 
Harald,  Now  ToA.— "  The  Army  Worm."    Joue  1 1,  IBdO. 

[KeporUr'a  ducrlpUoD  of  tli«  progreu  of  X*ii<a«<a  unipvneta  In  KoT  Jene;  and  the  rcme 
dlM  UfMl.] 

Hloks,  Bdw'd.— "The  worm  on  Long  bland  In  ItiBO."    Cultivator  and  Coautry  Gon- 

tleman,  June  9, 1881. 
Howard,  L.  O.— "The  Arioy  Worm."    Moore's  Rnral  Life  {N.  Y.),  July,  1879. 

[Figuros  lorra,  papa  ind  adult ;  glvea  eip«ilciice  in  Sontlicm  Tirgliila  la  ISTO,  and  gltea 
deaorlpilonB  and  naual  nunedlM.] 
Howud,  Ii-  O.—tJ.  Y.  Semi-Weekly  Tribnue,  Aug.  5,  18S0. 

[Aahort  atalemeDt  of  aninlurioaa  bmodof  tbs  Atroy  'Worm  in  Ylrginla  tho  lait  woeli  Id 
Jnl;,  proving  Uiat  the  Ant  brood  ia  not  aliraj-a  Uia  Injarloiia  one.| 
Howard,  It.  O.— "The  Army  Worm."    Huutavjile  DeaiocrnC  (Ala.),  May  10,  188^. 

(A  Lrieti^nm6  of  the  life  hlatory  of  Leucania  wilb  Dot«  on  the  18SZ  appcorance  at 
Bnntavilla.] 

Howard,  Zi.  Q.—"  The  Army  Worm,"    Chattsnooga,  Teuu.,  Times,  May  12,  1882, 

[Correcta  looil  oplnloni  In  nfarenoe  to  tha  Anny  Worta.] 
Howiud,  L.  O. — "  Strange  Habit  of  Metapodiiia  femoratua,  Fabr."    Ameiioan  Matn- 
ralist,  July,  1862.     (Publiahed  iu  June.  ] 

|DeMribe>  habit  of  Mstapodlna  In  hanging  np  the  empty  aktni  of  Lencank,  alter  aocklng 
their  Juices,  In  crotohae  ofUay  weed  {Xamlaeotida).} 
Howard,  Sanfbrd.— Boston  Cultivator,  sxiil,  276  (186L). 

[A  notloa  of  the  pantaite  afterward*  deacrlbad  by  Fitch  ai  JelMMUtwm  lausunlo.] 
Indiana  Farmer.— "The  Army  Wonu."    September  18,  1880. 
[A  oampUed  editorial  artiele.1 

fn^tnwa  Farmar. — "  The  Army  Worm  abroad."    Jaly  3,  IBSl. 

[An  extended  aooonnt  of  the  appoatanoa  of  the  wonn  In  Indiana  and  Iowa  lu  1881,  with  a 
abort  revlBW  of  iU  natnial  blatory.] 

Indiwpa  Farmar. — "The  Army  Worm."    Aug.  fi,  1831. 

[An  aeeonnt  of  the  ra*agea  of  the  voma  in  SaMain  Indiana  In  1818.] 

Jnne  Isle.— "Bii  Thomas  vt.  Sir  Walsh."  Fiairle  Parmer,  vol.  6  (new  series,  1361), 
pp.  3T3,  408. 

[A  bmoDmoa  orlUclam  of  the  Walab-Thomaa  Army  'Wana  oontroTon;.) 

King,  J.  C. — "Army  Worm:  Haogarian  Qrass."    Pialfie  Farmer,  after  37  May.  1S61. 

[Occunenoe  of  XiRusnia  itnipunfta  "by  the  mllUona"  in  Warren  Co.,  Uo,;  tbeir  raTa^^cia.) 

Klrkpatrlck,  Jno. — "Notes on  a  fen  of  the  insects  of  Nortliein  Ohio,  injarioua  to  the 
farmer  or  bortionltarist."  Tenth  Annual  Beport  Board  of  Agrioulture  of  Ohio, 
1855,  p.  246. 

(Olvea  on  thii  page  a  abort  ducriptlan,  wllhant  name,  of  Liteania  unlpunoCo,  in  all  It* 
itaeat  except  egg,  and  an  account  of  lla  irorli:  on  the  Cuj-abogaFUtaln  ISU.] 

Klikpatilok,  Jno. — "  The  Army  Worm  ( Leneania  txtranta)."  Fifteenth  Annual  Re- 
port State  Board  of  Agricnltnre  of  Ohio,  18G0,  pp.  350-31iS. 

[Eitended  deacrlpUou  of  larra,  papa  and  idnlt;  advlaea  dItchlDg.  roUIne.  end  baniingi 
alao  awlne  and  pooltiy ;  mentioiu  Ave  paratitea  and  daacilbaa  Smiila  Itucaiiia  and  £x 
otUiwoelwnit.l 
KUppart,  J.  H.— "The  Army  Worm  Question."    Field  Notes,  1861,  p.— C November.) 
[A  ooDtroTeralal  anawer  to  one  of  Walab'a  Finlrie  Faircer  article*,  tn  irliich  the  writer 
nrge*  that  the  KOtme  are  Tlriparona.] 
KUppart,  J.  H, — "The  Army  Worm   Question  again."    Field  Not«8,  December  7, 
1861. 

[Caatradtcta  Walnh's  "hlbenallDu  of  the  egg"  theory,  and  also  cleulea  the  eiUteocaat 
■eioudary  paraalteai  alao  ridicules  albermioor  atatcmeols  nf  AVaJhb'H.J 
KUppart,  J.  H.—"  Army  Worm;  Mr.  Klippart's  Rejoiuder."    Fluid  Kotos,  Deoember, 
'      1861. 

[CootcoTcnlal  anawer  la  Walah'a  article  of  December  14.] 
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Kll{>part  J.  H. — "The  Locnata  which  Ate  np  King  Pharaoli.''  OhioF&riner,  Juntiary 
3,1863. 

[Id  the  cobtm  of  tMa  utlcle  be  NpliM  to  iralsh'! 
Mold  beir  youDK  {rafarring  to  Kllppait'a  tbeor;  tliBl  U 
dtlDgWaatwoodon  Bt;li>pidie.J 
LlntDM,  J.  A.— "The  Army  Worm."     CnlUvstor  aud  Country  Gentleman,  July  3, 
1879. 

lAoBirer  to  letter  fnm  "A.  H.  L.,"  PDitemonth,  Va.,  glTlng  the  Inown  history  of  the 

Ltntner,  J.  A.— "The  InsectB  of  the  Clover  PlAnt"    Annnftl  Eept.  N.  Y,  State  Agr. 

Soc.ieao. 

[HenUoiu  LtutanUi  loifpuncfa  imans  tba  iuaeots  InJatlnuB  to  tbe  clorer  plant] 

Untoer,  J.  A— "New  lueaota — not  tbe  Northern  Army  Worm."  Cultivabir  and 
Conntry  Oenttenma,  June  9,  liJSl. 

(DeacrlLea  work  of  JTqiAaladti  vialant  Qnen.,  vbiob  bad  been  mSitaluii  In  Kev  York  for 
the  true  Anny  Worm.) 

"M." — "The  Army  Worm."    American  Agriculturist,  February,  1847,  vol.  6,  No.  3, 

p.  50. 

[Beview.    American  Agriouturi«t,  Joly,  1847,  vol.  6,  Va.  7,  p.  209.] 
MoBiyde,  Jno.  U.— "Tbe  Army  Worm."    Experimental  work  of  the  Atcrianltural 

Department,  University  of  Tennessee,  18T9-'t<0,  pp.  76-84. 

[A  good  aceoimt  of  the  ilaltaUou  tcma  Ibe  Aimy  Wotm.  lu  £aat  TennMaee,  in  Hay  and 
Jone,  laSO-l 
MoBrjrde^  Jno,  M. — "The  Army  Worm,"    Experimental  work  of  the  Agricultural 
Department,  University  of  Tennessee,  1661,  pp.  200-203. 

[An  accoimt  of  a  aeoond  Invaalon  tbe  enauiug  jau  (1881)  of  tba  ume  locaUllee  nvagad 

Mirror  and  rarmor.— "  The  Army  Worm."    July  3,  1830. 

[A  lesgtby  article,  quoting  from  dlffarsut  Hair  Bogland  paperato  ahov  the  prograaaof 
the  peat] 
Mum,  Josoph  E. — "Entomology."     American  Fnrmer,  July  16,  1819,  vol.  I,  no.  16, 
ed.  3,  pp.  124-125. 

[DMiiilltea  tmnafonnalioni  of  tba  "gmh  worm"  {Elatert),  irlileh  deetroya  com  planta 
In  the  field,  of  tba  fruit  cnronllo  iOoimlratliibii).  anil  of  omiy  wonsa  (j^ueania);  meana 
againattheaelaaeota.] 
New  England  Parmer.— "The  Army  Worm."    July  8,  1830,  p.  397.     (Quotes  ftom 
nlinois  Gazette.) 

[A  abort  acoonnt  of  tba  appeannce  of  the  worme  In  Illlnolg  In  1330,] 

IT«t7  England  Farmer,— ,Vol.  liv  (new  series,  vol.  sxs);  Nos.31  and  34,  Ravages 
of  Levcania  unipuncta  in  B.  I.  and  Mass. ;  No.  33,  in  Long  Island ;  No.  35,  in  N. 
H-  (18t0). 

NewJer»yFfirmer.—"Th6  Anny  Worm,"    III  (1857),  p.  10. 

[Deacribea  ravagea  la  Maryluid  inlS^T,  and  dcaci-IlKB  MIcrogasterandTaeblDapataaltea.) 
New  Jersey  Farmer,— "TheArmy  Worm."    VI,  3GC  (ISIil)  (from  tbe  Maine  Farmer). 

[AmOBt  sBtonlabiDgJumblB,    CanCaaaii  Leucania  vlib  Alttia  rglbia.] 
Ohio  Parmer, -July  1,  1876. 

[An  editorial  account  of  the  dlscoTeiy  of  the  egeaof  the  Army  Wonn  UoUi  by  Profeisor 
Hilay.]  ' 

"P.,  X." — "The  Army  Worm."    Cultivator  and  Conntry  Gentleman,  Jnne  9,  1881. 

[A  cDKipIled  acooont,  TcpTodaclng  Rllej'a  flgnna  of  larva,  papa  and  moth.] 
Podfio  Rnrol  Preaa.- "Tbe  Army  Worm."     July  IC,  1?-1. 

[An  aurouiit  of  an  lueool  danjaKinc  vlnoyarda,  fodder  Bt'lda,  andgaidsna.     The  old  euten 
nniediw  for  Aniiy  Worm  aio  givtu.] 

Packard,  A.  S.,  jr.— "Tbi>  Army  Woim."  Sixth  Report  Secretary  Maine  Board  of 
Agriunlture,  1861,  pp.  130-U-2. 

(An  eiCmdud  account,  quoting  freely  &vmWalab  and  adopting  till  viawBi  deacilbloflan:^ 

papa,  adnlt  and  all  of  WaJah'a  paraaltea.] 
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rief  tcview  ol  omtanl  history 

Packard,  A.  S.,  jr.— "The  Northern  Army  Worm,"    Kinih  Annnal  Hept.  U.  8.  Goo- 

lugicul  and  Gfiographical  Snrrey  of  tlie  TerritorioB,  1873,  pp.  6M-709. 
[An  eicolkot  oompilatlon  ofprovioii*  artlclei.) 
ParnoiiB,  Col. — "  GnwBhoppera  imii  the  Palmer  Worm."    Papers;    ■     •    •    Haam- 
chuBctts  Sooiety  for  Promoting  Agricnlture,  1807,  pp.  .12,  St. 

[AccoantoIiinlnTulonof  loeDiUlDlTtaand  1793,  >iui  of  palmer  womia  [£«i«n{af]  la 
IBOl  nl  Mid  1807  [t],  lneuteniMaBBBcbnset(i[t].    Hmdi  aetliiBt  tlie  l*tt«T  iDKda.] 

Payae^  A.  tt— "Singular  Facts."    Cultivator,  v,  192  (1636). 

[Id  ISBS  the  Annj-'WDnD  (tripped  Imtm  ot  vli«Rt  utd  ftrcrt«d  rnaL] 
Paiiam,  Joitatluui.— "  The  Army  Worm."    Anerican  EDcyclopedia  of  Agricnltoie, 
Chicago,  1881. 

[Flgam  lam  nad  ndiilt,  god  givei  a  abort  aceonnt  ttora  BD«f .] 
Fleaaant,  J.  A.  W.— "  Graio  Worm,  Chinck  Bug,  Dutton  Corn."    CnltiTatoi    •     •    • 
Buel,  May,  1838,  vol.  3,  ed.  2,'  pp.  41,43. 

[AtUci»ofcaferplllani[7rfufflni|ill  npon  wtent,  inl7SB  and  1807r  hthltaind  nvagetoT 
BlUaut  t*ueopUrui.    The  "  grain  ironn"  or  "  wheat  worm '^  appoan  tobfl  Oeaidmnyia  IrMeL] 
Pralrfo Ptttmer.— " The  Army  Worm."    July  8,  1865. 

[Figure*  larra,  papa  and  adalt,  and  gtvei  the  old  temediei,} 
ProMePaimer.—"  The  Army  Worm."    April  26,  1879.  ' 

.    [An  edilflrial  account  taken  chiefly  from  Thoniai  and  Bllay.] 
Foiter,  J.  K., — "  The  Army  Worm."    Cultivator    •    •    •    Buel,  Septem1>«r,  1837,  voL 
4,  No.  7,  pp.  116,117. 

[Haiajcea  ot  iMuanUt  unlpuni:la.] 
Po^rera,  Rov.  Orant. — "HiatorlcalSketcheBof  the  Cous  County."    Haverhill,  N.  H., 
1841,  pp.  105-108. 

[Glvea  DD  acconnt  of  Ibe  1T70  nntbreak  of  the  Ann;  Worm  la  New  Eagland.  wbicb  haa 
been  aince  ao  eilanalTcly  quoted  b;  Pitch  and  otben.] 

Rathvon,  S.  S.-r-Note8  on  the  Army  Worm,    Laucaeter  Farmer,  Julj,  1880. 

[Sipeiiencea  of  dlflbrent  penaos  In  the  matter  of  remedlea,  | 
RatllTOll,  S.  B. — "A  Supplement  bo  the  Army  Worm."     Lauuaster  Farmer,  Aug., 
1880,  p.  114. 

[ToriaMsna!  twohrooda;  hlbernaUon  in  moth  state.] 
Riley,  C.  V. — "Army  Worm  and  Canlior  Worm  Wisdom."    Prairie  Farmer,  vol.  iviU 
(nev  series,  1866).  p.  38. 

(Cormt*  mlatske  made  at  'Weaten  N.  T.  Froit  Orowen'  Aasoclatlan,  h  to  idenUCj  irf 
Aimy  Worm  with  aomo  tree  oateililUu.] 

Riley,  C.  V. — Second  Auuual  Beport  of  State  Entomologist  of  Missouri,  1870,  pp. 

37-C6. 

[Other  liBeeta  kDOwa  aa  Army  Worms;  paathletoi;;  audden  appearance  and  dlaappoar- 
ancsi  natnml  bletory;  pBrultea;  babltaaad  (DEEeatlons  toriladeatrnolion,  Ao.] 

Hlley,  C.  v.— "What  are  Army  Worms t"    N.  Y.  Semi- Weekly  Tribune,  February  6, 

1876. 

fGlvea  diAbteboe  between  Laphygfoafruffiperda  and  Ltueania  un^wicCo.) 

Riley,  C,  v.— "The  Army  Worm:  An  important  fact  yet  to  ascertain  in  its  uatanl 
history."    N.  T.  Semi-Weekly  Tribnne,  November  16,  1875. 

f  Fljmiea  larra,  papa,  and  adnlt  i  alao  touT  panaltea ;  glvea  pnbable  locality  and  appear- 
ance of  egg*.) 
Riley,  C,  v.— Eigbth  Annual  Beport  of  State  Entomologist  of  Missoori,  pp.  S2-66 
(1876). 

[Term  Arm;  Worm  applied  t«  Tariona  InBeota ;  put  hiatory  i  aeioal  dUTereDcaa ;  natnnd 
blgtory;  dMcriptlon  of  egg;  where  the  eggi  are  laid;  nhen  the  egga  are  laid  i  In  wbM  state 
doea  the  Inaeot  hiberaale;  habiU  of  worm;  time  of  appnarance;  nnmber  of  brooda.  Till 
Army  Worm!  foodplRDta)  mdden  appsaianoe  and  dlaappeaianee;  uatnnil  enemies;  reme- 
dlM ;  anmmaiy.) 
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RUey,  C,  T.— "The  Atmy  Worm :  Additional  Note*  on  the  Mode,  Place,  mod  Time  of 
Oi-ipnsItioD."    Eighth  Annnal  Report  of  StaM  Eatomologist  of  Mitaouri  (1876), 

pp.  IHi-185. 

[niml  unoDDOBniBnt  of  Uia  diBOorcry  of  tbttggt.] 
Riley,  C.  v.— "Biological  Notes  oa  the  Arm;  Worm."    Prooeedluga  of  Americaii  Asm- 
cialiiin  for  the  Advancement  of  Soience,  xxt,  pp.  ^9-283  (1876). 

(Flgnres  larva,  papa,  and  adult)  dewnlbM  «gga  uid  all  otbar  aUgu;  btbenukUon  of 
luiitba;  ivo breoda at Salot LodU.] 
Riley,  C.  v.— "The  Army  Worm :  Ita  Natural  Hiatoc;  Complete."    SoientiBo  Amer- 
ican, KKxv,  p.  372,  December  9,  1ST6. 

|Th«  pipar  read  befbre  tfae  A.  A..  A.  8.,  IBTt,  popnUilied  and  oondeaiied.     FlEnrea  asd 
dpMiribea  all  (tagH  of  Z«t>ainia  unipimcta.] 

RU«y,  C.V.— "OTipoeitionofintcontoiiitipiHwla."  American Natnn>liit,Tol.x,  (1879), 

pp.  50tf-N». 
Rllay,  C.  v.— "TheArmy  Worms  Further  Notes  and  Experiments  thereon."    Ninth 
Annual  Report  of  Entomelogtst  of  Mieaonri,  1877, pp.  4T'£0. 
[N'ombflr  of  annnal  genaratlimii  aommary  of  natonl  history.] 
RUey,  C.  V. — "Complete  Life  History  of  the  Army  Worm  (X«u<xta{a  mfjianate]  and  ita 
parusites."    Massnchnsetta  Agricultnral  Report,  137tj. 

[ Waller PriioEuv.   Lar|[alytaken(roiDt}ia8tliaiidSUiUlBaaaTlSnt<imolDgIc^BepOTtS.] 
Rilsy,  C.  V. — "The  Northern  Army  Worm,"     American  Entomologist,  iii,  170(1680.) 
[Charactart;  natnral  history ;  remadlaag  nunmaty  from  Mi  If laaonri  B«pt  j  figarea  of  agga, 
9  genitalia,  laxra.  pnpa,  adnlt.] 
Riley,  C.  V. — "  Fnrther  Notes  and  Obaerrations  on  the  Army  Worm."    American  En- 
tomologist, iii,  184,  sod  continned  on  p.  314  (1850). 

[tTombar  of  aunnal  jtaneratlaQa ;  bow  the  Inieet  hlbematea,  the  deetrnotlTa  gsnaratlon 
probably  not  tlu>  first  of  the  aauon ;  how  far  bomlng  over  Is  a  preventlTe ;  oonDaoUon  of 
wet  and  dry  seaaou  with  Army  Worm  Increase.] 
RUay,  C.  V.—"  The  Qeonine  Army  Worm  in  the  West."    American  Naturalist,  Sep- 
tember, 18S1,  p.  750. 

[A.  shoit  notice  of  Che  appearano*  of  the  Amy  Worm  <n  lUlnol*  snd  Indiana.] 
Riley,  C.  V.— "The  Army  Worm  m.  The  Clover  Hay  Worm."    Rural  NewTorkar, 
Jone  10,  1882. 

{An  aorount  of  the  appearance  of  the  worms  In  Trnneaaee  and  Alabwna,  and  of  the  rats- 
taken  Tlewi  of  planlen  ooncemiojf  the  originating  of  the  worms  hi  old  idorer  landa,  arising 
from  aoonfasion  of  the  Army  Worm  with  the  Clorer  Hay  Worm.) 
Rnral  Kbw  Yorker.—"  The  Army  Worm."  Jnne  12,  1880. 

[LMMoniawnipuncta  appears  on  Long  Island,  X.  T.,  In  Taat  nnmbers,  aod  It  Tory  deatnieUm 

Rnral  World.— "The  Army  Worm."    Aug.  4, 1881. 

I  An  aoconnt  of  the  damage  done  In  Illinoia  In  lato  Jnly  by  the  worms,  prlnolpally  to  oatt. ) 
Saonders,  Wm. — "Annual  Address  of  the  President  of  the  Entomological  Society 
of  Ontario."    Canadiao'EnlomoloRist,  xiii,  107(1881), 

[On  pp.  IK  and  IBO,  ipeaikB  of  the  Anny  Worm  aa  double  braoded,  and  probably  Mbai- 
natlng  In  the  larva  alate  I  and  predista  bompaiatlTs  exemption  in  1883  In  Ontario.] 
Solentifio  Ameiloaii. — "The  Army  Worm."    Jnne  16,  1880. 

(AahortaooouDtof  tbaraTagoaoa  Long  Island.) 
Solentific  Amerioan.— "The  Army  Worm."  Jnne  16, 1B80. 

(A  lengthy  lllaatnted  acroimt  compiled  from  Rltej.) 

Scwdder,  S.  H.— Canadian  Entomologist,  vli  (1875),  pp.  178-179. 

lA  report  of  a  meeting  of  tJie  EntomolOKlaal  CInb.  A.  A.  A.  8.,  In  vhloh  Ur.  Sondder  re. 

marked  OB  theabundancs  of  the  Army  Worm  In  Uanaobasetta.] 

Sondder,  S.  H.— "Recent  Progress  of  Entomology  in  N.  A.     First  annnal  address 

of  the  Preeident  of  the  Cambridge  Entomological  Clnb."   Psyche,  ii  (1878),  p.  97. 

[Osp.  113,  In  rerleningThoiiiBB'sIlllnola  Report,  espHlally  mentions  his  coDclnalons  that 

Lencanla  is  normsUya  cut-worm,  and  oalla  attention  to  tb*  foot  that  It  haa  noaoleutlfie 

'      Uais.] 
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ShnrtlsO,  C.  A.-— "The  Army  Worm."     Proceediugs  Esmx  liutitnto,  ill,    193-^00 
(Jnly  2,  1M62). 

[QuoU*  uxteunlvely  from  Fllcli,  Klikpotrlck,  ud  ^Vnlsfa ;  denriliM  MionigHBter  eoC€K»> 
u  LcnoaiiU  egia.] 
Snow,  P.  H.— "  Not  the  Army  Worm,"    Lawrcuce  (KantuiB)  Journal,  July  2a,  1880. 
[As  aoeODiit  or  tha  Burj/cr4on  mntoUi  of  OD«ni«,  mistaken  In  Eaiuu  fur  tlia  Aim; 

Springfield  Republican. — "Agricultural  Department's  Tietr  of  the  Army  Worm." 
Juno  16,  ISm. 

INoletODMitborltyof  J.  H.Comiti)c1[  In  ngBid  to  Leuamia  uni^ncta,  and  mode*  of  d» 
■troylag  It] 
Staiaton,  H.  T.— "Leacauia  eitrauea."    Entomologist's  Annual,  1800,  pp.  1S9,  130. 

IKotea  of  tha  cuptara  of  tlili  moCh  M  the  Isle  of  Wlglit  and  at  Leirea.] 
Stapbena,  J.  F. — "Noctua  iinpunots."     Syateiuatio  Catalogue  of  BritiBb  lasectH, 

18i»,  ii,  p.  lUl,  No.  6350. 
Stepbena,  J.  F. — "Nootna  impuaota."    lUnstrotiouB  of  BritUb  Entomology,  Haub- 
I611ata,  iii  (ld-29),  -p.va. 

[Seiioribea  tlia  apeclmeu  found  la  Hairortli'B  coUection,  by  mistake.  ■■  impunc<a  Inatflad 
of  bnipundo.] 
Stephen!,  J.  F. — "Nootna  tmipuncta."  List  of  the  Lepidopterain  the  British  Museum. 

1850,  p.  289. 
Sun,  N.  T.— Sunday,  June  20,  ISSO. 

(A  IookUi;  aitiole.  iiiiacipall}'  an  Interviaw  vltli  FiofeaBoi  Itllay,  containing  a  good  anra- 
maty  of  preaent  knowLedge  of  tka  Anny  Worm.] 
Templln,  L.  J.— "The  Army  Worm."    Ohio  Farmer,  Sept.  i!3,  1376. 
TboniEu,  C. — "Further  &om  the  Army  Worm."    Fiairie  Farmer,  vol.  8  (new.aeries, 
1861),  p.  100. 

(facts  coDcemlng  tha  TDmu  In  Jaokaon  Co.,  Ill,,  1B61.1 
Thomaa,  C— ''The  Army  Worm."    Ulinoie  Fanner,  September,  1661. 

[I>eBcrtlMw  larra,  pnpa,  and  aidnlt ;  aod  adviara  plowing  nnder  Uia  staaa  vbll«  the  wonnft 
are  yet  luall.] 

Tbomas,  C. — "The  Army  Worm  Question."    Prairie  Fanner,  vol.  tt  (now  serits,  1MJ1), 

p.  29J. 

[Controvanial  anawer  to  WbIbIi'b  tteoryaf  egghlberDatlon:  ballevM  hla  "fliatnutionM 
to  a  doabla  biood  "  inoonaobj 
Thomas,  C. — "Army  Worm  Question  Continued."    Pmirie  Farmer,  vol.  8  (new  se- 
ries, 1861),  pp.  306-307  (3J  oolamos). 

[Lrings  np  niany  aj-gomeuta  agatnat  egg  Ubematlon.  and  In  tdror  of  papal  hibornation.] 

Tbomaa,  Cyroa.— "The  Army  Worm."    Frairie  Farmer,  vli  (new  series,  IdJl),  p. 

domas,  CyruB. — "The  Army  Worm."    Prairie  Farmer,  vol.  7  (new  series,  1861),  pp. 
393,400. 

w  BB  remedy  to  plow  under  tbe  infested 

Tbomaa,  Cyrus. — "  Army  Worm."    Sixth  Report  of  the  State  Entomologist  of  Illi- 
noia,  1876,  pp.  56-S9. 

ICallB  the  npeciiu  nnrmally  a  ont-ic.unn.  and  BlatCB  tbat  Ifae  maTChing  lialjitia  abnanual; 
bi  iDfit  np  olBcrvatlDHa  to  prove  tbla.] 
Thomas,  Cyrus. — "The  Army  Worm."    Tenth  Report  of  the  State  Entoniologist  of 
Illinois  (letW),  pp.  5-43. 

[PaeC  history  i  NataraJ  biilory,  and  deacHptlOD ;  Epi:9i  Larra:  Pupa;  Motb;  Tsnnaof 
lite;  Daiaaof  capiunaof  tlio  uiotbi  KoliiMH  nf  the  \a.t\iu\  Number  of  hi  wmU  and  blberao- 
tleni  Proper  home  of  the  apecli-B  sud  cbamcler  uf  aBaaona  favorable  fur  ils  di^velupnieuCi 
Bemedial  agenclea.] 
IB,  Cyrus.— CanadLan  Entomologist,  xiii,  HI  (1881). 

[Xemarka  before  IheEntomoloidcaJ  Club  of  th,!  A.  A.  A.  S.,  aa  to  the  dniatlon  of  life  of  the 
Aimy  Worm.    Couciuiiuua  disputed  by  Prof  Ililoy  and  Ur.  llann-l 
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Thomoa,  Cyrru. — "  InsecU  lnjiuliig  field  oropa,  and  forecaaU  in  reference  thereto 
for  noit  year."    Farmers'  Review,  Hov,  24,  1881. 

[PniclicUtb*  ippeuinca  of  the  Anuj  Worm  Id  »  malat  miuod  rallawlsK  ■  dry  oho,] 
Wait,  Wm.  8— •' Tlie  Army  Worm."  Missouri  Boporter,  1842. 

iniilury,  LablU,  ud  modu  of  prsranllon.] 

Belmpr.— UuicmAgricaltnrist,  ii,  p.  53,  1S42. 
WsUmt,  F. — "Leucania  extranea."    List  of  th^  Lepidoptera  in  the  oolleotion  of  tb« 

British  Miiseam,  part  9,  species  33,  under  Luucauia. 
'Walah,  B.  D. — "  Armf  Worm  and  its  enemies."    Prairie  Farmer,  -vol.  8  (new  iNiriea, 

1661),  p.  4.     (One  oolnmu  and  a  half.) 

[A  popular  Mcouut  of  mhhc  a(  the  puwitM  of  tbe  Amr  Wona.) 
'Walah,  B.D.— "The  Army  Worm."    Prairie  Farmer,  voL  8  (new  series,  1861),  p.  857- 


[  noldi  ttut  OKK*  liibenuta,  aad  Ui*(  aiiiliiJi  bomlog  li  an  iffectDil  rsmsdy  -,  i 
Uoeiaia  perpula'ira,  audglTM  DalM  on  other  puulte*.) 
Walah,  9.  D. — "  The  Army  Worm  Queatiou."    Prairie  Farmer,  vol.  S  (new  Hories, 
1861),  pp.  370,  377.     (G  columns). 

[Baply  of  Beai.  "D.  Woldi  t«  Cynii  Thomu  on  tbo  qnulion  of  hlbuniillaa.] 
■Wjdah,  B.  D.— Valley  Farmer,  liv  {18U2),  p.  161. 

[Corrpct*  ml*takei  of  E.  S.  WuhlDfcton  and  ramuki  on  Uia  economy  of  Uie  Anuy  Worm 
panaiMs-l 
Watali,  B.  D.— "  From  BcitJamin  D.  Walsh."    THinois  Farmer,  October,  1861. 

(Coinclg  Thomu  for  aUUDg  thit  be  (Walab)  beUevsd  Ib  Uw  hlbenution  of  the  pnpa  or 
LfncauU.] 
Walah,  B.  D.— "The  Army  Worm  Question— Mr.  Walsh's  Beply."    Field  Kotes,  Dec. 
14, 1861. 

ICoutrorenlal  ■Dtiror  to  KUppurt'i  article  of  Sot.  SO.] 
Walab,  B.  D. — "  The  Armf  Worm  and  its  insect  foes.     The  remedy."    Transactions 
niuiois  State  Agricultural  Society,  ir  (I86I),  pp.  349-372. 

'ITbUliputnribBBWuy  EntiUvd"lDMoU  lojolloasto  VegetMion  In  HllnoU."    Flsure* 
larva.  piL}iR,  nddlt.  juid  paraaitmi.    T)facrib<ui  Senonutopiamitilatit.  Ptzmnaehut  minimut. 
Hierogaibmnililarit,  Glutlcit  albtfroru,  and  Qlnrlu  riridafeou.    Advla«.aanm«ly,  buiDioi 
lame  graia  in  dead  of  year.] 
Walali,  B.  D. — "The  Army  Worm."    Premium  essay  on  insects  fujurioua  to  ve);eta- 
tiou  in  IlliDola.    Tmiinnctious  111.  State  Agr.  Soc,  t.  ld61-'(>4,  p.  470;   P.  R.  .Wl. 
[Flgurca  larva,  pupa,  adult,  Stnotnttopta  mUitarit,  Pexomaehut  minmua,  Otmlfit  aUfifritat* 
Me^orhomt  vitrau.  HicragatUr  taUitarit.  and  Qlypht  mridoKent.    l^iiacipally  eontrovoi  alal, 
npboldlDB  eiE  hilnmatloo.] 
WolBli,  B.  D.— "Popular  names  for  insects."    Practical  Entomologist,  i,  97  (1866). 
(The  text  for  this  Ktlde  la  tbe  announcemsnt  In  tbe  Sacramento  Bee  of  the  apiieanuice  of 
tbe  "fly"  of  the  Amy  Wonn.] 
mral»h,  B.  D.— The  three  so-called  Army  Worms."    Practical  EntotnologiHt,  ii,  p. 

HI  (1967). 
Wal«b,  B.  D. — "The  Army  Worm  and   its  insect  foes."    Prairie  Farmer,  vol.  8  (new 
aeries,  1801),  pp.  322-:i23, 337-339,  ;iii4-355. 

[Figurea  larca.  pupa,  and  adult;  nlita  ExoHtttt  {mKanI«,  PuomacAiu.  Hoeieria.  Mitragat- 
Ur,  01^1"  I  gives  I^ctn  in  faror  of  e£c  LIlwrDotlon ;  deacrlbaa  very  carefully  math  and  larra, 
and  RiTea  habit*.  &b.] 

Wtdah  and  Riley. — "The  true  Army  Worm."    American  Entomologist,  1, pp.  314,217 

(1869). 

(FlitnrM  larra.  pnpa,  adult,  and  Exoritta  miHIarU,  Walab,    Eabila;  Tamedkai   para- 
sUm  i  alngla  brooded ;  may  aauetlaies  be  a  Meud  by  dergurlus  cheaa,  or  by  aOdppinK  off 
bladaa  afflicted  vllh  niat.1 
W'aaUngton,  H.  S.— "The  Army  Worm."    Valley  Farmer,  xiv  (1862),  p.  161. 

[Statra  that  the  warm  li  Tlrlparoaa.  haTlug  miataken  paiaaltlo  htme  for  young  Ann^ 
■Worms.] 
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Webster,  P.  M,—"  Observations  on  the  Army  Worm. "    Oar  Home  and  Science  Oo»- 
nip,  Jnnimry,  1983  {continued  in  tbe  Februftry,  1882, number). 

[OLiMrTationi  (■  Illlnals,  daring  ISRl,  on  obkncter  of  fafnated  flelda,  DDinlMr  of  brooda  and 
pacMlw*.] 
Webster,  Koah.— PeetilentlKl  DlBeaseH,  i,  SS9. 

[«noted  by  Fltoh  ooacemLng  tba  wdtok  In  1T70.] 
■Wiley,  BenJ.  P.— "The  Army  Worm,"    Prairie  Farmer,  Tol,  8  (new  aeriei,  1861), 
p.  37. 

[ChincteTDtinr»[«d  fl«lda;  lujttb  of  lift  i  oloTereaMn.) 
WlsUseniia,  Dz.  A. — "The  Aimy  Worm."     Journal  and  Proceedings   Saint  Lonia 
Academy  Sciencei,  ii,  pp.  159,  ISO. 

[Qivei  a  fair  Ufa-hiitoi?  of  the  tuoot,  but  wnoglj  UcnttBet  It » tha  Boropaaa  Btrntt" 

tramlnii-l 
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CHAPTER  VII. 

CANKER  WOEMS. 

The  term  Oahesb  Worm  has  formed  the  heading  of  bo  many  articles 
in  the  varions  agricoltural  and  horticoltiiFa]  jouraala  and  magnzinee, 
and  State  and  other  reports,  doriog  the  last  twenty  or  tweuty-five 
years,  and  the  natural  history  of  these  insects  has  beea  in  many  par- 
ticulars 80  fully  given  ia  standard  works,  that  one  almost  wonders  where 
there  can  be  a  reiiding  farmer  who  does  not  know  how  properly  tu  cope 
with  themj  yet  information  is  constantly  sought  on  the  subject,  aad  aa 
it  is  only  of  late  years  that  some  essential  facts  have  been  fully  nnder- 
stood,  we  propose  to  brine  together  here  whatever  is  necessary  to  a 
complete  understanding  of  these  pests. 

To  obviate  misunderstandings  in  the  outset  it  should  be  stated  that 
two  quite  distinct  insects  have  been  recognized  as  properly  bearing  the 
name  of  "  Canker  Worm,"  while  this  name  is  frequently  applied  improp- 
eriy  to  numerous  other  insects. 

The  true  Canker  Worms  of  this  country  are  native  species,  and  are 
couflned  to  North  America.  One  of  them,  however,  Aniaopteryx  pom- 
etaria,  is  closely  related  to  an  Enropean  species,  Anttopteryx  lescularia, 
and  resembles  the  latter  so  closely,  in  its  adnlt  state,  that  the  two  may 
easily -be  confounded  by  the  inexperienced  observer;  more  easily, 
indeed,  than  our  two  native  species  with  each  other.  The  distinctive 
characters  of  the  American  and  the  European  Anisopteryx,  even  iu  the 
adult  stage,  are  sufficient,  however,  for  ready  discrimination  by  the 
trained  observer,  and  those  in  the  immature  stages  are  still  more  evident, 
as  will  be  shown  hereafter. 

One  of  the  characters  which  all  speaieeof  Canker  Worm  moths  have 
in  common  is  the  possession  of  ample  wings  by  the  male  and  the  lack  of 
wings  in  the  female.  It  is  upon  this  peculiarity  of  the  female  that  most 
of  the  propositions  of  remedies  are  based.  The  females  geiieriilly  be- 
ing able  to  move  about,  or  make  their  way  into  the  trees  to  deposit 
their  eggs,  only  by  crawling,  any  efBcient  means  of  preventing  them 
from  ascending  upon  the  trunk  to  the  branches  of  the  trees  will 
largely  aid  in  protecting  these  from  damage  by  the  worms,  and,  if  ac- 
companied by  such  measures  as  will  prevent  the  newly  hatchetl  worms 
Stom  ascending,  will  prove  a  perfect  preventive. 

CLASSIFICATION. 

Canker  Worms  are  distinguished  from  most  other  caterpillars  which 
attack  the  apple-tree,  by  having  a  lessnamber  of  fleshy  supporting  legs 
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nnder  the  hinder  part  of  the  body.  The  normal  namber  of  sach  so- 
called  prolegs  Id  caterpillars  is  ten,  while  the  Oanker  Worms  have  but 
.  either  fonr  or  six.  The  lack  of  the  foremost  prolegs  obliges  them  to 
span  OT  loop  in  walking,  from  which  habit  the  characteristic  names  of 
Span  Worms,  Measuring  Worms,  and  Oeometrida,  have  been  given 
to  them  as  well  as  to  the  other  members  of  the  family  to  which  they 
belong. 

The  generic  name  Oeometra,  from  which  is  derived  the  family  name 
Oeometrida  (meaning  "of  the  Qeometra  family'')  signifies  a  geometer  or 
measurer  of  the  earth. 

The  name  of  Oeometrida  is  by  many  anthors  at  the'  present  day  oon- 
sidei-ed  to  apply  only  to  a  restricted  group  in  the  larger  family  of  the 
Phal(Fnidte,  while  by  other  authors  the  same  uame  is  applied  to  the 
larger  family. 

In  either  case  this  larger  family  is  differently  subdivided  by  diSTerent 
authors;  thus,  Harris  places  the  Canker  Worms  in  thefamiij  HybemiaeUef 
Guen^e  in  the  family  Bybemidce,  and  Packard"  in  the  subfamily  Boot- 

This  family,  Oeometrida  or  FhatcBnidce,foTmBon6  of  the  main  sub-divi- 
sions of  the  order  Lepidoptera. 

Without  describing  in  detail  the  atmctnral  characters  of  tlie  order  or 
the  family,  which  would  be  inappropriate  in  this  special  work  (although, 
of  course,  the  Canker  Worms  must  partake  of  these  characters),  we  will 
mention  here  certain  particulars  wherein  the  Canker  Worms  are  peculiar 
or  specially  characterized. 

Dr.  Packard  says  that  "although  it  is  stated**  that  the  Pkalanida 
have  no  ocelli,"  he  has  "found  that  they  generally  occur  in  oar  species; 
though,  compared  with  those  of  the  Noctuidee,  they  are  small,  and  easily 
overlooked.  They  are  situated  very  near  the  eyes,  usually  on  the  sn- 
tnre  between  the  epicranium  and  occiput.  ■  •  ■  They  are  present 
or  absent  in  different  species  of  the  same  genns.  *  *  *  It  is  a  ques- 
tion whether  they  are  ever  of  use  to  the  insect,  as,  in  most  cases,  they 
appear  as  if  partially  aborted,  and  their  presence  and  absence  in  different 
species  of  the  same  genus  show  that  they  are  not  very  essential  to  the 
life  of  the  insect." 

TWO  DISTINCT   INSECTB  OONO&EKBD. 

There  are  two  distinct  species  working  on  our  elm  and  apple-trees  as 
well  as  on  some  few  other  shade  and  fruit  trees.  The  two  have  very 
generally  been  confounded,  and  it  is  very  important  that  their  differ- 
ences should  be  understood  and  kept  in  mind. 

In  our  Seventh  Annual  Beport  on  the  Insects  of  Missouri,  we  illus- 
trated and  explained  the  diCCereaces  in  habit  and  stnicture  betweea  the 
two.  and  gave  a  detailed  comparative  description  of  these  two  iosecte 
in  their  different  stages,  the  descriptions  of  the  moths  being  but  slightly 
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altered  from  those  originally  drawn  np  by  Mr.  Mann,  to  whom  we  were 
under  obligations  for  specimens  of  pometaria  in  all  stages,  and  for  the 
use  of  bis  notes. 

Fnrtber  InTestigationB,  during  1875,  enabled  ns  to  complete  still  more 
fully  the  comparisons  previously  instituted,  and  showed  that  the  stnio- 
tiiral  differences  were  greater  than  we  biul  at  first  supposed,  in  conse- 
queDce  of  which  we  were  led  to  Beparat«  tbe  insects  generically  in  a 
])aper,  read  October  14,1875,  before  tbe  Academy  of  Science  of  Saint 
Louis,  erecting  the  new  genns,  Paleaorita,  for  vematOj  and  retaining ponie- 
taria  in  the  genos  Anisoptergx,  to  which  it  alons  of  the  two  species  can 
be  referred.  The  following  table  of  diJTereaoes  is  taken  from  a  r«print 
of  the  above-mentioned  paper,  which  appeared  in  onr  Eighth  Missonri 
Report,  with  only  such  changes  as  are  necessitated  by  the  proper  ref- 
erences to  the  figures  and  by  subsequent  observations. 

Paleaorita  Nmola.  AmUopterfX  poaularta. 

EGO. 

ElUptic-«void,  the  Bh«U  of  delicate  tex-  Squarely  docked  at  top,  with  *  eentnl 

tore  Mid  quite  yielding;  ^eneialty  ap-  puncture  Mid  abrowncirclenckrtliebo^ 

peaiing  ehsgreened  or  inetrolaily  Im-  der ;  of  flnn  textnr«,  *Dd  Ikld  side  by  eide 

preBsed;  nacreous,  Mid  laid  In  irregular  in  regular  Towe  and  compact  bBtctiea,uid 

iii>BBesinMcretedplM:e8.(Pl.m,FIg.l,e.)  generally  expoaed.  (PI.  IU,Fig.5,a, »,«.) 


Noprolegsonjointe.  (PL  m,  Fig.  1, a.)  With  a  pair  of  short  hot  distinct  pn>- 

legs  on  Joint  9.     (PI.  Ill,  Fig.  5,  /.} 

Head  diatinotly  mottled  and  spotted,  Head    very   Indistinctly  spotted,  aid 

the  top  pale,  and  two  pale  transverse  lines  dark  on  top. 

Body  with  eight  Bnpeiior,  narrow,  pale^  Only  six  superior,  broad,  and  very  dtt- 

longitudinal  Unea  barely  dlacerBible,<the  tinot  pale  lines,  those  each  side  equidi»> 

two  lowarniost  mnch  iarther  apart  than  tant. 
the  othen. 

Donam  pale,  with  median  black  spots;  Dorsntn  dark,  without  ornament;  sab> 

snbdoreal  region  dark;  stigmatal  region  dorsal  region  pale,  stigmatal  region  dark, 
quite  pale. 

PiUrerouB  spote  quite  risible  and  large  Plllfbroiu  spots  sabobsolete. 
onjointll,  wlieieUie  pale  lines  generally 
enlarge  into  white  spots  Immediately  in 
front  of  them. 

When  newly  hatched  dark  oliTa-green  When  newly  hatched  palt  olWe-green, 

or  brown,  with  black  shiny  head  and  oer^  with  very  pale  bead  and  oerrioal  ^eld. 
▼icol  shield. 

CHRTSALIfl. 

Formed  In  a  aintple  earthen  cell,  the  Formed  In  a  perfect  eoooon  of  flne, 
earth  compreased,  and  lined  with  very  densely  spun  silk  of  a  buff  color,  inter- 
few  ailben  threads  so  as  to  form  a  fragile  woven  on  the  ontslde  with  particles  of 
cocoon,  which  easily  breaks  to  pieces.  earth ;  never  breaking  open  except  by 
fbrce  or  purpose. 

Ualb — Sparsely  and  ehallowly  pitted.  Hale — Pnnctatiou  very  fUnt,  more  or 

Pale  giayiah-brown,  with  a  greenish  tint  less  obsolete.    Darker  brown  than  vmtaia; 

on  the  wlng-sheatha,  whioh  extend  to  the  the  wing  sheaths,  as  in  vtmaia,  reaching 
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FaltacrUa  vtnata.        > 
posMrior  edge  of  tbeSth  nlxIoiuiDal  Jotut ; 
abdomen  with  the  apiue  at  tip  generally 
einiple,  and  odI;  occasionally  sligliity  bi- 
furcate. 

FxuALK — With  tring-sliratlis,  Init  com- 
pared nith  tliOBeof  theuiule,  tliJuiiiTaiid 
«xtendiag  oul;  to  tbe  posterior  edge  of 
tbe  4tli  abdominal  juint:  nmch  mure  ro- 
biiat  aud  more  arched  dorsally,  with  the 
mesotboracic  Joint  shorter,  and  mach  re- 
dnoediueiie.  Pitt«dlike  the  male.  (Pt. 
Ill,  Fig.  4.) 


An  iiopiergx  pomeia  ria. 
tntbe  6th  abdominal  Joint;  tbow 
blunt  aud  with  the  Bpine  more  donal,  de- 
cuived,  and  aUvaya  bifurcate,  the  prongs 
spreading  auil  often  long  and  fine.  (PI.  Ill, 


Fig. 


"■) 


Femalf. — Di&erB  tiota  the  male  in  tbo 
same  way  a«  cecHala,  but  is  relatively 
stouter  and  more  arched  dorsally:  a, 
broad,  dusky,  dorsal  stripe  often  vitiiliiu 
toward  the  time  of  issuing— all  the  more 
remnikalili!  that  there  ii  no  such  siTipe 
on  the  imago,  whereas  In  wmata,  nhere 
the  imago  has  snch  a  stripe,  it  is  not  iudi- 
Cfttad  in  the  ohrjsaliB.     (PI.  Ill,  Fig.  8,  i.) 


JMomtH  with  the  first  seven  joints 
bearing  each  two  transverse  dorsal  ions 
of  stiff,  reddiah  spines,  pointing  posteri- 

ytxix—falpi  very  short,  but  distinctly 
8-Jointed. 

Anttitna  with  not  qnlte  40  joints,  the 
longest  mor«  than  twice  as  long  as  wide, 
•aoh  with  (too  pain  of  hair  fascicles, 
•ptinging  from  very  slight,  lateral  eleva- 
tions, tbe  longest  hair  about  thrice  the 
djatueter  of  Joint.  Ijooking  from  above, 
with  ordinary  lens-power,  these  haire  give 
theappearHnceof&u«,ciliatepectinAtionB. 
<PL  UI,  Fig.  2,  0.) 


Wings  delicate,  silky,  semi-transparent, 
transversely  striate,  the  scales  short  aud 
Tery  loosely  attached. 

Fronl-iningt  with  costal  and  sub-costnl 
Teins  well  onlted,  with  the  discal  cruss- 
Teln  partially  open,  and  but  (tco  short  cos- 
tul  liranchea.  tbe  suptrior  veins  straight." 
(PI.  Ill,  Fig.  2,  a.) 


Upper  surface  brownish-gray. 


Ahdomtu  without  spines. 


Malx— Paljrf  rndimentary  with  Joint* 
indistinguishable. 

Aniainie  with  over  SOJoints,  the  longest 
not  twice  as  long  as  wide,  each  with  one 
pair  of  fascicles  of  slightly  ciiile<I  hairs, 
the  longest  about  thrice  as  long  as  the  di- 
ameter of  the  Joint,  and  oil  springing 
from  a  prominent,  dark  hump  which  occu- 
pies the  basal  half  of  the  joint  beneath, 
and  gives  a  somewhat  serrate  ap|irni- 
ance  from  the  side.  The  same  apposr- 
auce  of  ciliate  pectinations  looking  fruiu 
above.     (PI.  Ill,  Fig.  G,  e,  d.) 

Wingi  le«4  transparent,  more  glossy, 
not  striate,  the  Denies  on  an  uvenige 
longer  aud  more  firmly  attaohed. 

froHl-Kingi  with  costal  and  sob-costal 
less  closely  uuited,  with  tbe  distal  cross- 
vein  well  closed,  and  with  three  costal 
branches.  Alt  the  veins  7-11  arc  more 
distinctly  separated  aud  the  superiors 
more  curved,  veins  9  and  10  forming  an 
openareolet  near  thediso:  the  apex  more 
prodused.     (PI.  Ill,  Fig.  6.  a.) 

Upper  surface  also  brownish-gray,  bat 
somewhat  darker,  with  a  purplish  reflec- 


Crossed  by  three  Jagged,  dork  lines^  Crossed  by  two  less  Jagged,  whitish 
■ometjmes  obsolete  except  on  the  snbme-  bauds,  Iheuntemiost  suddenly  heiiding  In- 
dian and  median  veins,  and  on  the  costa     wardui'arcuH[)i,atBboutthree-i'ourtbsths 


■  A.  mlriDacopIc  eiunIiisUan  i 
taria.  Tbe  dllhruiae  U  that  In 
tioB,  uid  tli  the  vahu  7-13  are  d 


ovi  tlie  venstloD  intirnala  to  br  on  the  luma  plan  ne  thnt  la  pom*. 
PiutathB  CMtal  Teio  ii  teeW  and  ftfnently  okaolete  st  Its  Imailaa. 
re  oloMly  untied  with  tbu  coital  tb 
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wbete  they  kn  always  diatinot  uid  divide 
tb»  wing  into  four  sobeqaul  parts.  No 
wbito  costal  ipot.    (PL  Ul,  Fig.  3,  •.} 


Apale,jBEgect,  snbtennlnal  band,  cor- 
responding in  Mine  degree  to  the  onter- 
most  hand  in  pometaria,  bnt  innning  ont 
to  apex,  where  it  is  alnt^  alwrplf  i«- 
lieved  posteriorly  by  a  dark  mark,  and 
often  the  whole,  length  by  dnsky  shod- 

iflsd-vtop*  with  the  eoatal  rein  biftai- 
eating  at,  or  bnt  little  beyond,  the  dlscal, 
and  with  the  independent  or  rein  5  faint. 
(PI.  Ill, Fig.  2,  t.) 

Color  pale-ssb  or  Tery  light  gray,  wtUi 
a  dnsky  discal  dot. 

No  white  band,  and  rarely  an;  nutrgia- 


)7siar  lar/aet  with  a  mote  or  leas  dis- 
tinot  dnsky  spot  on  each  wing,  the  front 
wing  haviiig  in  addition  a  dnsky  line 
along  median  vein  and  spot  on  ooata  to- 
ward apex.    No  pale  bands. 

Fehau— ^Nlmoo  generally  with  bnt 
few  more  tlian  30  joints,  the  longest  abont 
thiloe  as  long  as  wide,  faintly  oonstrioted 
in  middle,  and  pnbescent.(Pl.III,Fig.  3,0.) 

Bods  ■*"■'  '<V*  pubescent,  clothed  with 
whitish  and  biowD,  or  black,  dentate 
seales  or  h^rs;  general  coloration  not 
nnlibrm.  Crest  of  prothorax  and  meao- 
thonx  blsok.  A.  black  stripe  along  the 
middle  of  the  back  of  the  alidomen,  often 
tnterropted  on  the  second  to  seventh 
Joints^  with  a  whitish  patob  each  side  of 
ita  front  end.    (PI.  Ill,  Fig.  3,  b,  d.) 

AbimMtt  tapering  rather  aontely  be- 
hind, sod  with  an  exsertUe,  two-Jointed, 
oonspicnons  OTlpositor.  (PL — ,Flg.  9,  a) 

Two  rows  of  spines  on  back  of  the  fliwt 
■STen  Joints  more  prominent  thsn  in  the 
male,  and  often  giving  the  dorsnm  a  red- 
diah  aspect.    (PL  Ul,  Fig.  3,  d.) 

OfaratherBmallersizethaaiiiMutsrla, 
the  wings  of  the  male  expanding  from 
0.8S-1.80  Inchee,  and  the  fbmale  meaaar- 
ing  0.SO-0.3G  inoh  In  length. 
Ubo 


distance  from  base  to  apex,  where  it  forma 
a  psle,  quadrate  spot,  rolieved  by  a  darker 
shading  of  the  wing  aronnd  It ;  the  bands 
Bometimes  so  obsolete  as  to  leave  only 
this  pale  spot ;  bnt  more  often  relieTed  on 
the  aides  toward  each  other  by  a  dork 
shade,  most  persistent  on  the  veins.  (PL 
m,  Fig.  7,  fl.) 
No  such  band. 


Si»i^ti»§i  with  the  costal  vein  blfW- 
oating  Qonslderably  l>eyond  the  dlscal, 
which  is  strongly  elbowed ;  vein  6  qnite 
strong.    (FL  Ul,  fig.  6, 1. } 

Grayish-brown,  with  a  fahit  Uacklsh 
discal  dot. 

In  nMMt  speolmens  aoarved  whits  band 
runs  across  the  wing,  and  the  veini  inside 
this  band  and  on  hind  border  are  gen- 
erally dotted. 

Under  mr/oM  with  a  dusky  discal  spot 
OD  each  wing,  and  with  the  onter  pale 
band  on  npper  sorfaoe  of  front-wings  as 
well  >s  that  of  the  hind-winf{8  showing 
distinctly,  the  former  relieved  by  a  dusky 
spot  inside  at  costs. 

FmtuitX—AntMna  with  over  60  Joints, 
the  longest  hardly  longer  than  broad; 
uniform  in  diameter;  withontpnbesoence. 
(PL  III,  Fig.  7,  e.) 

Bodt  and  Irgi  smooth,  cloUied  with  glis- 
tening brown  and  whita  tmnoate  soalee 
intermixed,  giving  it  an  appearance  of 
uniform,  shiny,  dark  Bsb-gray:  somewhat 
paler  beneath.    (PL  III,  Fig.  7,  i.  d. } 


AlAvmat  tapering  T»ther  blnntly  be- 
hind, wlthoat  exaertile  ovipositor. 


No  spines  on  abdomen. 


The  wings  <tf  the  male  expand  from 
1.06-1.36  inches;  and  the  female  meas- 
iirM0.»-0.40inoh. 
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We  tbus  have  two  diBtinct  Bpecies  of  Canker  Worms,  diBFering  not 
only  in  habit,  bat  differing  so  much  structnrally  in  all  states  that  they 
may  at  once  be  dietingniahed  firom  each  other.  In  coDtrast  with  the 
soft,  delicate,  ovoid  eggs  secreted  in  irregalar  masses,  the  10-legged 
larva,  and  the  spioed  and  hairy  moths  of  vemata,  we  have  the  tongh, 
flower-potshaped  eggs,  laid  in  exposed, regnlar  masses,  the  12-legged 
larva,  and  the  spineless,  smooth  moths  of  pometaria;  and  the  specific 
stractnral  differences  ue  still  apparent  when  we  come  to  examine  the 
genital  armatare  of  the  males.  It  is  really  remarkable  that  these  differ- 
ences remained  so  long  unnoticed,  espedally  in  those  parts  of  the  coqd- 
try  where  jiometoWa  abounds. 

The  distinctions  between  these  two  insects,  so  long  confounded,  forci- 
bly illostrate  the  practical  importance  of  minnte  discriminatiODS  in 
economic  entomology. 

Pometaria.  agrees  with  the  Eoropean  species  of  Aimt^teryx  In  the 
principal  pterogostic  characters,  obsolete  tongae,  and  mdimentary 
palpi ;  and  is,  indeed,  the  analogae  of  the  well-known  cescularia. 

Yet,  in  the  antennal  characters  of  the  male,  and  especially  in  the  basal 
hnmp  on  each  joint,  it  [pometaria]  agrees  more  nearly  wiUi  tlie  typical 
species  of  the  genns  Sybemia  as  characterized  by  Gaen^e  [than  with 
eeaeularia].  80  far  as  we  now  know,  also,  it  differs  from  the  European 
epecies  of  Aniaopteryx  in  the  more  distinct  areolet  in  the  front  wing. 

The  genns  Pateacrita  approaches  mnch  nearer  ffybernia,  from  which 
it  is,  however,  readily  distingaished  by  the  donble  pair  of  hair  fjasoiclea 
to  each  f  antennal  Joint;  the  pubescent  bairs  that  cover  the  female; 
the  two-joioted,  horny,  ezsertile  ovii)08itor ;  but,  more  especially,  by 
the  dorsal  abdominal  spines  in  both  sexes — all  characters  iiomentioned 
in  existing  diagnoses  of  the  genns. 

NOMBNCLlTUBn, 

f^m  the  time  when  William  Dandridge  Peck  pnblished  (in  1795)  hia 
essay  on  the  Canker  Worm,  which  received  a  prize  from  the  Massachu- 
setts Society  for  Promoting  Agricnitnre,  up  to  the  year  1S73,  all  writers 
on  the  subject  spoke  of  The  Canker  Worm,  ander  the  impression  that 
all  Canker  Worms  were  of  one  species.  Until  that  time  no  other  dis- 
tinctive name  appears  to  have  been  borne  by  them.  In  that  year  Mr. 
Peck  described  one  of  the  species  in  such  a  way  that  it  could  be  recog- 
nized, and  gave  to  it  the  name  of  PhalcBna  vemata.  'So  frirther  pro- 
gress in  naming  the  insects  was  made  until  1841,  when  Dr,  Tbaddeus 
William  Harris  presented  A  Beport  on  the  Insects  of  Massachusetts,  In- 
jurions  to  Vegetation,  to  the  Commissioners  on  the  Zoological  and  Bot- 
anical Survey  of  Massachusetts,  which  report  was  published  In  the  same 
year.    In  this,  on  page  332,  speaking  of  the  Geometra,  he  says : 

Tboae  kinde,  whenof  tbe  femftlM  ve  winglcM,  or  httve  on];  twj  iliort,  Beal»-liks 
wtuga,  uid  naked  anteniiK,  wUIe  tbe  malw  huve  luge,  entire  wiugi,  *Dd  feathered 
or  downy  auteDnic,  wttm  tofann  a  distinct;  gronp,  which  aift;  be  named  HybemlaDi 
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(IItbhrviaDiA;),  IVom  the  prfnolpal  Kenoa  IHyhemtal  Inolnded  therein.  Tb«  cater- 
pfllftn  bftve  onlj  t«ti  legs,  Biz  before  >nd  fonr  behind;  And  they  undergo  their  traiu- 
formatloDB  In  the  gtonnd.  The  inwoti  otilled  cniiker-woriiie,  la  this  oonntry,  are  of 
this  kind.  The  motha,  irom  which  they  are  piodaoed,  beloD);  to  the  genna  Aia»- 
plergx,'^  M  named  beoanaa  in  aome  apeoiei  the  wiuga  in  the  two  aezM  are  very  nnsqnkl 
in  alza,  and  in  others  the  femalea  are  winglesa.  In  the  late  Professor  Peak's  "IfatnTal 
History  of  the  Canker- worm,"  which  was  published  among  tie  papers  of  "the  Mas- 
sachuaetts  Society  for  Promoting  Agrioattnre,"  and  obtained  a  prize  from  the  Society, 
this  ionect  is  called  Phatana  vernala,  on  accoant  of  its  common  appearance  in  tha 
spring,  and  alao  to  diatingaish  it  from  the  winter  moth  (PAafiEiui  or  CMatalobia  (nt- 
mata)  of  Bnrope. 

Harris  tbeo  describes  "  the  male  cauker- worm  moth,"  aud  continaes: 

This  ia  tbenanal  appearance  of  the  male,  la  itamoat  perfect  oondltloDi  bywbiohit 
will  be  seen  that  it  closely  leaemblea  the  Anliopttrpi  .X*eiilaria  of  Europe. 

After  compariDg  these  two  males,  be  says: 

Specimena,of  a  rather  amaller  size,  areaometimeafonod,  resembling  the  flgnre  and 
description  given  by  Froftisaor  Peck,  in  which  the  whitiah  bands  and  apot  are  want- 
ing, and  there  are  three  Intermpted  dnaky  linea'  aoroaa  the  fure-wings,  with  an 
oblique  blackish  daah  near  the  tip.  Perhapa  they  conatilate  a  different  apeolea  from 
that  of  At  true  eanitr-morm  auitk.^  Sbonld  thla  be  the  caae,  Iha  tailtr"  may  be  called 
AnitDpUrgx  potnetaria,  or  the  Anisopteryx  of  the  orchard,  white  the  former  shonld  re- 
tain the  name  originally  given  to  it  by  Professor  Peek.  The  female  is  wingless,  and 
its  anteoDiB  are  abort,  slender,  and  naked.  Its  body  approachea  to  an  oval  form,  but 
tapera  and  is  turned  up  behind.     It  is  dartc  ash-coloiod  above,  and  gray  beneath. 

This  ia  the  first  intimation  that  we  have  of  the  existence  of  more 
than  one  species  of  Canker  Worm,  and  thia  relates  only  to  the  differ- 
ences to  be  observed  in  the  males,  no  differeDces  in  the  females  being 
indicated.  It  will  be  noticod  here,  moreover,  that  Harris  applies  the 
designatioD,  "true  canker-worm  moth,"  not  to  the  species  first  called 
the  Canker  Worm  by  Peck,  bat  to  the  larger  species  {pomeiaria)  now 
described  for  the  first  time.  Thia  nse  of  the  name  is  very  apt  to  mis- 
lead, for  we  should  expect  to  find  the  term  "  true  Cauker  Worm  moth" 
applied  to  the  species  described  as  snch  by  Professor  Peck,  and  not,  as 
Harris  here  applies  it,  to  the  other  species.  Indeed,  most  subsequent 
writers,  including  Fitch,"  Packard,"  Mann,"  and  Eiley,"  were  misled 
by  the  language,  and  took  it  for  granted  that  the  name  pometaria 
was  proposed  for  the  smaller  form,  while  even  Dr.  Harris  himself  waa 
so  little  convinced  of  the  distinctness  of  the  two  species  that,  as  Mr. 
Mann  has  shown,"  he  did  not  separate  the  specimens  in  bis  collection, 
and  still  applied  the  name  v«mata  to  both  the  forms. 

So  long  as  the  male  moths  only  were  carelessly  compared,  there 
woald  always  be  a  question  as  to  whether  the  differences  were  varietal 

■■  Utenlly  tmtgval  wCnf. 

■The  ItaUu  uv  onr  ovn.— C.  V.  B. 

-M  Rept.  Ids.  IT.  V.,  {  OS. 

••Qnldetoitndjof  Ini.,  tirA.,p.tM. 

■  Pn».  Boat.  San.  Hat.  Hlat,  *.  IMh  SO. 

*<th  Bapt.  loa-  Uo.,  p.  29. 

'Proo.  Boat.  Boe.  Nat.  Hist.  t.  IS,  p.  M. 


oyGooi^lc 


164      kEFdRT   UNITED  STATES  ENTOHOLOOICAL  COUUISSION. 

or  specific — iBt,  becatuo  tbe  general  resemblance  is  strong ;  2d,  becaose 
each  species  varies  considerably  both  in  size  and  ornamentation ;  3d, 
because  the  wing-scales,  especially  of  one  species,  easily  mb  ott,  aud 
perfect  specimens,  oaptored  at  large,  are  ancommon. 

It  was  not  natil  the  year  1873  that  the  diatinctneaa  of  the  two  species 
was  clearly  established.  More  careful  comparisons  made  at  that  time 
by  Mr.  B,  P.  Mann  showed  essential  and  very  striking  differences  be- 
tween tbe  two  species  in  both  sexes,  bat  the  previously  universal  con- 
ftasion  regarding  the  application  of  the  respective  scieuttAo  names  was 
not  noticed  until  Mr.  H.  K.  Morrison,  having  cousalted  Professor  Peck's 
original  paper,  with  Mr.  Mami's  discrimioations  in  view,  call^  atten- 
tion to  it.**  As  a  consequence  of  this  confusion  no  reliance  can  be 
placed  upon  the  use  of  any  name  previous  to  1874,  as  a  means  of  dia- 
criminating  between  these  species. 

Id  his  "Monograph  of  the  Geometrid  Moths,"  published  in  1876  undra 
tbe  auspices  of  Dr.  Hayden's  Geological  Survey  of  the  Territories,  Br. 
Packard  commits  the  same  error  that  we  had  committed  in  our  Sixth 
Missouri  Beport  in  concluding  tJiat  Harris's  pometaria  is  Peck's  vemata, 
although  the  misleading  nature  of  Dr.  Harris's  language  regarding  the 
two  species  had  been  pointed  out  in  the  measwhile.'*  Under  this 
misapprehension  he  has  substituted  the  name  of  autumnata  for  pome- 
taria, though  it  is  evident  that  the  former  name  cannot  obtain,*"  aud, 
in  fact,  in  tbe  introdnction  (pp.  8,  23,  39)  to  the  Monograph  the  names 
pometaria  (not  autunnata)  and  vemata  are  used. 

In  his  first  paper  on  this  subject"  Mr.  Mann  gave  reasons  for  be- 
lieving that  vertuitaf  true  to  its  name,  is  purely  vema]  in  habit,  and 
does  not  issue  in  the  faU,  v/hUe pometaria  issues,  for  tbe  most  part,  in 
the  taU  of  the  year.  lu  genoral  this  seems  to  be  true,  although  during 
mild  winters,  in  the  western  and  southwestern  parts  of  the  country, 
some  adnlt  individuals  of  vemata  do  appear  in  the  fall  of  the  year  in 
which  they  have  attained  their  growth  as  larvie.  In  consequence  of 
the  general  truth  of  these  distinctions,  however,  we  proposed,  in  1875, 
fOr  Paleacrita  vemata  the  vernacular  name  of  the  Spring  Canker  Worm, 
and  for  Aniaopteryx  pometaria  that  of  the  Fall  (Janker  Worm,  and  shall 
presently  treat  of  each  separately  under  these  names. 

The  following  synonymy  of  the  combined  genera  is  given  by  Pack- 
ard:** 

£ram«iM  HUbn.  (in  part),  T«ra.,  3S0,  1B16. 

AUopUUt  Uttbn.  (in  put).  Van.,  320,  1818. 

Fidonia  Treite.  (in  put),  Sohm.  Ear.,  vi  (i),Se{,  1837. 

Bibernia  Dup.  (in  part),  Lap.  Frauc«,  vii  (iv),  301,  1829. 

■Can.  KntDm.,  t.  t,  pp.  SD-S3. 

■Fnw.Boit.&i».  Hal.  Hilt,  T.  U^p.  »l7i  Tmu.  Aokd.  SoL  SalnC Louli,  T.  S,  p.  171. 

*IiaiM.Acsd.  SoL  Saint LoDli.T.  l,p.GTS. 

"Pnv.  Boct.  Soe.  StU  SitL,  t.  U,  pp.  181-IH. 

■UuDOgnph  ef  tlis  C«iHiialild  MoLha,  pp.  SS8-»Hl 
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At^topttrf  Btepb.,  Noroencl.  Br.  Ids.,  43.  \Wi. 

Steph.,  "Cat,  ii,  116, 1629." 

Btepb.,  HI.,  Hi,  151,1831. 

BoiBd.,  Oeo.  Ind.,  193, 1840. 
J»yt<^teryx  Dnp.,  Cut.,  235, 1844. 
JliopMla  Steph.,  Cat.  Brit.  Lep.,  160, 1SS0. 
AniiopUrsK  Ledenr,  Verb.  Zool.  Bot  Gea.  Wlen,  177, 1853. 

QuodH.,  Phal.,  ii,  254,  1857. 

Walk.,  List  Lep.  Het.  Br.  Hub.,  zxIt,  1163, 1862. 
Palatarita  Blle^,  Trans.  Acad.  So.  St.  Louis,  lit,  273,  1875. 

Id  1860,  Francia  Walker  described  in  ttte  Canadian  NaturalM,  r.  6,  p. 
263,  a  moth,  which  he  called  AnUopteryx  restituent,  and  vhich  had  been 
receired  from  Canada.  He  repeated  the  deBcription  in  his  List  of  the 
Specimens  of  Lepidopterous  Insects  in  the  Oollection  of  the  British 
Museam,  pt.  26,  p.  169C,  The  foUoTing  is  the  English  of  the  latter  de- 
scription : 

Mala,  Dark  olnereoQB.  Antennce  Teiysltghtl^peotlnated.  Abdomenwithajetloir- 
lab  tinge.  Wlngi  oinereoua,  »itb  aslight  blaoklah  discal  mark,  and  with  blank  mar- 
ginal  potots.  Fore  wlugs  witb  two  ladietiaot,  ODdulaUog,  dark  clnerronB  whitish- 
bordeied  lines;  oovta  dark  ciaeieous.  Length  of  the  body,  6  lines;  of  the  winga,  14 
Ijiiea.     Canada.    In  Mr.  IVUrban's  oolleotion. 

Br.  Packard  says  that  this  is  probably  Anisopteryx  vernata;  bat  ve 
see  DO  reasoD  to  doubt  that  it  is  pometaria. 

Id  1862,  Francis  Walker  described  in  bis  List  of  the  Specimeos  of  Lepi- 
dopteroDS  iD&eota  Id  the  Collection  of  the  British  Mnseam  (pt  26,  p. 
1697),  a  moth  which  he  called  Anitopteryai  terioe^erataf  the  English  of 
which  description  is  as  follows: 

Malt.  Dingy  clneivna.  Palpi  extremely  short.  AntenoKmiDntelyMtaloseandpnb- 
eecent.  Hind  tibin  with  fonr  moderately  long  spnis.  Wings  elongate,  silky ;  fringe 
long,  fall.  Fore  wlngt  somewhat  rounded  at  the  tips,  minntely  speckled  with  bUok, 
with  four  dlffnse  oblique  more  or  leaa  Intermpted  and  indistinct  brownish  llnea;  an 
obliqueapicalblaoklshetreak;  dlsoalitnglet  brownish,  indistlnat,  sometimes  obsolete; 
exterior  border  sllgtitly  ooavax,  rather  obliqae.  Hind  wings  without  markings. 
Length  of  the  bodyS  lines;  of  the  winga  IS  line*,  a-t.  United  States.  Presented  by 
E.  Donbleday,  Esq. 

Dr.  Packard  says  that  this  is  andoabtedly  A.  vernata,  and  we  agree 
with  him. 

PAST  HISTOET. 

There  are  many  insects,  of  which  the  Canker  Worms  are  examples, 
which  ordinarily  occnr  in  aboat  the  same  numbers  for  a  series  of  years, 
and  then,  in  a  particular  season  aod  in  a  particular  locality,  seem  to  be 
all  at  once  swept  from  off  the  face  of  the  earth.  These  phenomena  are 
due  to  several  dilferent  causes,  bat  priocipally  to  the  Tariations  and 
irregularity  in  the  action  of  cannibal  and  parasitic  iusects. 

Owing  to  the  confusion  which  has  existed  Id  regard  to  the  two  spedes, 
it  Is  well-nigh,  if  not  qaite,  impossible  to  separato  their  histories. 

From  Samuel  Dean's  "The  New  Eogland  Farmer;  fetcj,"  pablished 
at  Worcester,  Mass.,  in  1790,  we  learn  that  "  it  is  not  less  than  about 
fifty  years  since  this  Insect  [the  Canker  Wormj  began  its  depredations 
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in  Kew  England,  iu  parta  which  had  been  the  longest  caltiTated."  Hence, 
ve  may  infer  that  the  Gaiiker  Worms,  of  one  Bpeciea  or  the  other,  have 
been  a  scourge  in  this  country  since  1740,  if  not  from  an  earlier  date. 

Mr.  Peck  anys  that  "  Tlie  Canker  Worm  is  said  to  have  been  observed 
first  in  the  Southern  States,  vhere  it  is  probably  a  native.  It  is  certain 
It  mnst  be  spread  by  some  means  independeutof  itself,  since  the  female, 
by  the  pnvation  of  wings,  is  forbidden  to  range.  It  may  hare  been  in- 
troduced into  New  England  by  the  importation  of  trees  from  the  South- 
ern States,  on  which  the  eggs  were  deposited ;  or  disseminated  in  the 
larva  state,  in  all  populous  parts  of  the  United  States,  by  falling  from 
trees  upon  carriages  and  travelers  passing  under  them.  This  coigecture 
is  rendered  probable  by  its  being  found  in  all  places  which  have  inter- 
course with  such  parts  as  are  infected  with  it,  and  by  its  being  unknown 
In  new  settlements."  But  no  anthority  is  given  for  the  assertion  that 
the  insects  came  from  the  South,  and  as  tbey  seem  never  to  hare  oc- 
curred in  the  region  which  Peck  intended  by  that  word — t.  e.,  the  South- 
ern Atlantic  States — the  assertion  must  l>e  discredited.  Mr.  Peck  made 
hia  observations  on  vernata  in  Kittery,  Me.,  probably  in  1793  and  1794, 
or  not  long  previous  to  those  years,  for  it  waa  first  in  1793  that  a  prize 
was  offered  for  the  natural  history  of  the  Ganber  Worm,  and  he  states  *^ 
that  on  the  17th  of  May,  1791,  the  night  was  so  cold  as  to  produce  ice 
ene-tbird  of  an  inch  thick }  at  that  time  a  great  part  of  the  Canker 
Worms  were  batched  j  to  these  the  frost  was  so  fatal,  at  Kittery,  Me., 
where  he  lived,  that  very  few  were  seen  in  1795.  He  paid  diligent  at- 
tention at  the  season  of  their  rising,  but  found  not  one  female,  and  saw 
but  one  male  by  accident,  on  the  6tb  of  April.  He  says  he  earnestly 
wishes  that  this  check,  seconded  by  the  endeavors  of  man,  may  extirjiate 
this  destructive  insect. 

Although  he  refers  to  the  appearance  of  some  images  iu  November,  it 
is  not  probable  on  any  other  grounds  that  he  met  with  pometaria,  as  we 
might  have  expected  bim,  if  he  had  collected  both  species,  to  notice  tbe 
differences  between  them  when  he  was  drawing  up  his  original  descrip- 
tions. 

Mr.  Mann  suggests"  that  the  vernata  was  crippled  by  this  disaster 
of  1794,  and  did  not  afterwards,  at  least  for  many  years,  recover  its  former 
predominancy,  its  place  being  taken,  when  Oanker  Worms  again  ap- 
peared, by  pometaria. 

AssumiiiK  foe  the  time  [he  aa;8]  that  wheoeTer  any  fall  tmagos  ^re  meationed 
that  ^.jtontefarfa  Is  referred  to,  weflnd  that  J.  poni«/aria  was  comparatively  rora  wlieu 
Peck  was  making  hie  obaervatious,  vblle  A.  rtmata  was  "one  of  tlie  moat  obvious 
and  destmotiye  of  theinsecla  that  Inhabit  the  apple-tree."  The  Haaeachasetts  Booietj 
tot  Promoting  AKiionltnre  offered  a  large  premium  in  1793  for  a  satiafaotar;  Datonil 
biatOTj  of  tbe  Caaber  Worm,  and  anutbet  for  a  method  of  destroying  the  Canker 
Worm.  Thefbrmerpremium  was<iuicklyieouredby  Mr.  Peck,  BUdalesserone  bjMr. 
Atwater,  bat  the  latter  offer  remainud  opeu  and  unsatiHScd,  from  year  to  jeur,  till 
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1813,  when  it  wm  ab&iidoned.  Tbe  frost  of  1794  aeemi  to  have  been  very  effective,  for 
It  is  not  till  1601  that  we  find  la  the  "Papera  on  Agrienllnre  "  of  the  MsaBochnsetts 
Bociety  for  PromotiiisAgrionltnre,1801,  p.  4;  "The  Conker  Worm  haa  In  lome  places 
made  it«  appetinuice  ag»iii,"  and  in  the  "Papers"  of  the  aame  society,  1807,  p.  12, 
"Orchards haTemucliimproved  of  late[at  Newbury,  Hasa.,]  (since  the  year  1803],  owing 
partly  to  tbe  disappearance  of  the  Canker  Worm,  and  in  the  "  Mawachnsetts  Agricnl* 
tnral  Bepository  and  Journal,"  June,  lS15,p.  316:  "After  having  been  freed  fornearly 
twenty  years  from  the  ravages  of  the  Canlcer  Worm  [at  Bosbury,  Mass.],  onrorchardt 
are  again  overmn  with  them,  and  some  of  the  moat  valnable  trees  of  onr  conntry  are 
threatened  with  destmctlon."  Hr.  J.  Lowell,  tl\e  anthor  of  the  last  qnotation,  says, 
I.  o.,p.  317,  "the  insects  rise  in  the  fall." 

Have  we  spanned  the  interval  [Mr.  Honn  oontinnei]  within  which  the  rotative 
importance  of  A,  remata  sanli,  and  that  of  A.  pitnutaria  aniee  t  In  the  Journal  last 
cited,  January,  1616,  Vol.  IT,  p.  89,  Peck  snys:  "  It  la  certainly  tme  that  the  canker 
mothariaeiD  the  autnmn  and  deposit  their  eggs."  Bnt,  he  faya,  p.  90,  "Those  which 
rise  In  Hovember  are  not  very  unmeions,  compared  with  those  that  riae  in  the  spring." 
This  certainly  argnea  againat  my  anggestion,  if  it  ia  supposed  to  have  been  fonnded 
npou  new  obaervationa,  but  nbt  if  it  ia  merely  a  renewal  of  the  statementA  made  in 
1795." 

Tbis  stiggestioD  by  Mr.  Maun  seems,  however,  not  to  be  condrmed 
by  further  InreHtigation,  for  Mr.  Morrison  tells  as,  in  1874,"  that  remote 
ie  mach  the  commoner  species  fia  eastern  Maasachosetts]  and,  be  pre- 
sumes, the  most  destructive.  It  seems  to  be  evident,  however,  that 
pomeiaria  was  not  an  especially  destruotive  species  at  the  time  of  Mr. 
Feck's  studies. 

Dr.  Wm,  Le  Baron,  writing  in  1871,"  says  that  tiie  Canker  Worm 
"  was  very  abundant  in  Maasachnsetts  seventy  years  ago,"  which  would 
place  tbe  time  of  this  abundance  in  1801,  though  some  allowance  may 
be  made  for  the  generality  of  tbe  statement,  and  it  appears  fi'om  what 
he  says  immediately  afterward  that  he  may  be  referring  to  tbe  years 
aboutl7U3 and  1794;  for"snb8eqnently,'*becontinueB,"itbecamealmost 
unknown  in  that  State  for  many  years.  It  is  said  to  have  disappeared 
after  a  very  heavy  frost  in  the  month  of  June,  vhlch  killed  the  cater- 
pillars. Bat  this  is  hardly  probable  of  so  hardy  an  Insect  as  the  Canker 
Worm." 

Mr.  Gyms  Thomas  gives  evidence,  in  1876,"  by  published  extracts 
&om  a  letter  to  tbe  Western  Bural,  of  the  Canker  Worms  having  bven 
very  destructive  insects  in  Connecticut  about  seventy  years  previuusly, 
in  some  seasons  entirely  divesting  the  trees  of  their  foliag&  This  date 
may  be  doubtfully  set  dovn  as  occurring  about  1806. 

Dr.  T.  W.  Harris,  in  a  report  on  diseases  and  insects  affecting  frnit 
trees,  published  in  ISM,**  states  that  the  insects  prevailed  in  the  vicinity 
of  Boston,  Mass.,  from  1831  to  1840,  iucreaaing  yearly  in  numbeFs  till 
the  last  date,  bat  almost  entirely  disappeared  fVom  1841  to  1847.  Tbey 
committed  great  devastations,  however,  in  Dorchester,  near  Boston, 

SBtomDloitat,  yA  »,  pp.  tt-O, 


oyGoQl^lc 


1G8      BEPOBT  UNITED  STATES  ENTOMOLOaiCAL  COMMISSION. 

Mass.,  in  or  abont  1S44,  when  "tbej  were  so  namorooa  that  they  could 
he  heard  traveling  through  the  grass."" 

Id  1S47,  Harris  coiitinnes,  they  reappeared,  becoming  more  numerona 
every  year  nntil  1851  (the  date  of  the  report),  when  their  ravages  were 
very  severe  in  Cambridge  and  adjoining  towns,  though  they  had  not 
then  reached  the  height  attained  in  1839. 

There  seems  to  be  no  evidence  of  the  occurrence  of  Canker  Worms  in 
the  Eo-called  Western,  or  more  properly  STorthem  Central  States,  pre- 
vious to  1852. 

Mr.  James  Tacber  st'ate8(^)that  Canker  Worms  began  attacking  bis 
orchard,  in  Warren  County,  Illinois,  aboat  18o2~1851,  and  their  ravages 
continued  Ull  1860,  in  which  year  they  ceased;  his  trees  "  fruited  well 
that  year,  and  have  ever  since  [till  1866]  "  "  *;  the  worms  hatched 
out  as  before,  bnt  died  without  doing  injury."  Mr.  Tocker  attributes 
the  immanity  from  injury,  which  his  trees  enjoyed  from  1860  to  1866, 
to  the  Impregnation  of  the  leaves  with  sulphur,  which  he  inserted  in 
the  stem  of  the  tree ;  bnt  as  this  cannot  be,  some  other  reason  needs  to 
be  assigned. 

The  oconrrence  of  "the  measaring-worm,"  which  may  or  may  not  be 
a  Canker  Worm,  at  Edgerton,  Williams  County,  Ohio,  in  1860,  is  inoi- 
deutally  mentioned  by  E.  A.  P.,  in  the  Prairie  Farmer,  under  date  of 
July  24, 1860. 

Mr.  y.  L.  Hoover  states^  that  Canker  Worms  destroyed  the  leaves 
and  fruit  of  his  apple  trees,  in  Macoupin  County,  Illinois,  every  year 
from  1858  to  1861,  inclnsive. 

y.  0-.  C.  states"  that  Canker  Worms  pfayed  sad  havoc  on  the  orchards 
in  Monroe  County,  Iowa,  in  1861,  in  some  instances  destroying  both  foli* 
age  and  fruit 

According  to  Mr.  Sanford  Howard,  secretary  of  the  Michigan  State 
Board  of  Agriouiture,  "  the  Canker  Worm  first  appeared  in  tJie  neigh- 
borhood of  Marshall,  Calhoun  Oonnty,  Michigan,  in  1862,  on  two  or  three 
trees,  in  the  orchard  of  Mr.  Edwin  Wilson,  of  Marengo.  In  1866,  these 
trees  were  dead,  while  several  others,  some  of  the  largest  and  best 
in  the  orchard,  were  nearly  dead,  and  the  vitality  of  all  the  trees  was  so 
weakened  that,  though  on  many  of  them  there  were  not  worms  enough 
in  1866  to  do  much  injnry  to  the  foliage,  they  would  bear  no  fruit.  The 
ravages  of  the  insect  were  obvious  in  1866  in  at  least  six  different  or- 
chards, in  that  neighborhood,  and  were  spreading  year  by  year.  Where 
they  prevailed  in  the  greatest  numbers  in  1864  and  18G5  they  were  less 
numerous  in  1866.  The  cause  of  their  diminution  in  their  old  haunts 
was  obscure.  Mr.  Howard  thonght  that  perhaps  the  foliage  was  not  suf- 
ficient in  quantity  in  1865  to  carry  to  maturity  all  the  worms  that  fed 
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apon  the  trees,  and  tbat  many  of  the  starved  larvie  died  before  tbey 
reached  the  perfect  stAte,  t1ioagh,he  says,  it  mnybe  that  the  fh>Bta  and 
DDnsDally  cold  weather  which  occnrred  in  the  spring  of  1R66,  soon  after 
the  iDsecta  hatched,  destroyed  many  of  them.  Means  either  of  deatmc- 
tion  or  of  prevention  had  not  been  mnch  used.  Mr.  Howard  says  that, 
according  to  information  pnbliabed  by  Mr.  Lyon,  of  Plymouth,  in  the 
Wntem  Rural,  the  insect  had  appeared,  in  1866  (T),  in  other  localities 
in  Michigan.  They  were  very  injnrious  in  the  Grand  Traverse  region 
of  Michigan,  in  1805  especially,  and  about  the  same  time  in  other  parts 
of  that  State. 

Mr.  J.  W.  Bobson,  of  TremoDt,  111.,''*  says,  in  IHTl,  tbat  tbe  Canker 
Worm  is  not  yet  very  common  in  the  locality  where  be  resides;  that  he 
discovered  it  iu  his  orchard  in  1S65,  and  has  seen  it  in  other  orchards 
in  the  same  vicinity  since  then. 

Prom  statements  by  Mr.  Wm.  P.  Lippincott,  of  Vernon,  Van  Bnres 
Cocnty,  Iowa,  they  occurred  in  that  cooiity  in  and  previoQs  to  the  year 
1866.  ■» 

Bethnne  states  ^  that  the  Canker  Worm  is  related,  in  the  Canada 
Farmer  for  May  1,  1867,  to  have  been  taken  at  Orimsby,  Ontario,  in 
the  previous  November  (1866)  by  Mr.  Johnson  Pettit.  Previous  to 
this  time  it  had  not  been  included  in  the  list  of  Canadian  lepidoptera. 

Mr.  J.  D.  Dopf  informs  us  tbat  Canker  Worms  were  exceedingly 
troublesome  to  the  elms  at  Bockport,  Atcbiaon  Coanty,  Missouri,  in 
1866."  In  that  year,  according  to  Mr.  B.  B.  Walsh,  it  had  not  yet 
reached  tbe  vicinity  of  Bock  Island,  Bock  Island  County,  Illinois.^ 

B.  P.,  of  Mexico,  Audrain  County,  Missouri,  found  it  very  injurious 
(in  bia  county)  in  the  spring  of  1868.™ 

"A  gentleman  tcota  Genesee,"  "S.  Y.,  is  said**  in  1874,  to  have  become 
so  discouraged  in  a  six-years'  contest  with  the  Canker  Worm  that  he 
finally  out  down  bis  orchard  tbe  previous  spring  [1873f]. 

E.  F.  Curtis,  of  Bockford,  Winnebago  Coanty,  Illinois,  writing  in 
1872,"  says  tbat  "the  Canker  or  Measuring  Worm,  which  made  its 
appearance  in  this  part  of  the  country  but  a  few  years  since,  bas  been 
spreading  rapidly,  and  now  may  be  seen  in  almost  every  township  in 
the  Northwest," 

Le  Baron  reports"  serious  damage  by  them  from  Clinton,  Bock  Connty, 
Wisconsin,  and  Duqaoin,  Ferry  County,  southern  Illinois,  as  well  aa 
fivm  several  intermediate  places,  in  1871.  Beports  of  their  ii^nries 
were  commanioated  to  the  Department  of  Agriculture,  at  Washington, 
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in  May  and  June,  1871,  from  Korfolk  County,  Maasachnsetta,  and  from 
Jefit^rsoa  County,  Iowa, "  Reports  of  the  ravageB  of  "  black  measariug 
worms,"  which  may  have  been  Canker  Worms,  on  apple  and  fniit  trees, 
were  also  sent  to  the  United  States  Department  of  Agriculture,  at  the 
same  time,  from  several  counties  in  Ohio. 

They  are  reported  lo  have  infested  a  few  orchards  in  Plymouth,  Mass., 
in  1874." 

B.  Ware  Sylvester  states,  in  1874,  that  Aniaopteryx  pometaria  has 
nearly  disappeared  fhim  his  neighborhood  [locality  unknown],  ■  *  • 
the  very  general  failure  to  put  in  an  appearance  being  due  to  some 
oanse  not  human. 

Dr.  Packard,  referring  presumably  to  the  years  about  1S60  and  pre- 
viously, says  that  during  several  years'  observations  he  had  never  ob- 
served vemata  in  Brunswick,  Me.,  but  in  1875  it  was  said  to  be  for 
the  first  time  injurious  in  orcliarda  in  tbnt  town." 

Pro£  A.  J.  Cook  said,  in  187&,*'  that  "  this  insect  [temata]  has  a 
curious  history  in  Michigan ;  for  tboagh  it  has  made  its  appearance 
several  times,  once  in  Calhoun  County,  again  in  Genesee  County  and  in 
other  places,  for  the  past  two  or  three  years  near  Commerce,  Oakland 
County,  and  just  now  near  Pontiac  of  the  same  county,  still  it  has  never 
seemed  to  hold  on;  for,  after  destroying  a  few  orchards,  it  seems  to  suc- 
cnmb  to  its  natural  enemies  or  unpropitious  circumstances,  and  ceases 
to  cause  even  anxiety.'* 

THE  BPREKGF  CA5EER  WOKH. 

[Ptileaorita  veraata,  Peck.) 

The  tme  Canker  Worm,  described  as  PhaUma  vemata  by  W.  D.  Peck, 
in  179S,  may  be  known,  as  already  indicated  (p.  164),  by  the  popular 
name  given  above,  from  the  circumstance  tiiat  the  great  bulk  of  moths 
issue  fh>m  the  ground  in  early  spring. 

This  is  undoubtedly  the  species  generally  meutioued  in  the  agricultural 
joDmals  of  the  country,  and  is  the  one  treated  of  in  our  Second  report  on 
the  insects  of  Missonri  as  so  injuriously  affecting  the  apple  orchaids  of 
Missouri  and  the  States  to  the  north  and  east  of  it. 

RANGE  OF  THE  SPECIES. 

Formerly  most  abundant  in  New  England,  this  Canker  Worm  is  now 
found  in  many  portions  of  the  country,  and  of  late  years  has  been  particu- 
larly injurions  in  the  Northern  Central  States.  Its  range  may  be  said  to 
extend  &om  Maine  to  New  Jersey  and  westward  to  Wisconsin  and  south- 
ward in  the  Mississippi  Yalley  to  Texas.  It  is  in  fact  the  species  best 
known  in  the  Mississippi  Valley,  if  not  the  only  species  which  occurs 
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there.  We  have  speoimeua  obtaiued  by  the  late  Jacob  Boll  near  Dallas^ 
Tex.,  vhiuh  io  the  BoathernmoBt  reliable  limit  ia  the  West,  while  its 
uortheiiiaiost  recorded  limit,  (rest  of  Lake  Michigan,  is  in  Bock  Couuty, 
Wis.  Ill  Michigan  it  had  in  1870  nearly  reached  the  Dorthera  extremity 
of  the  southern  peninsula.  It  does  not  seem  to  trouble  the  orchardists 
in  the  Atlantic  States  south  of  JSev  Jersey,  since  it  is  not  reported  there- 
from. J)r.  Packard  Buys : "  "It  is  probable  that  it  is  indigenous  to  all 
parts  of  the  country  east  of  the  Mississippi,  but  is  abundant  ouly  locally 
originally  along  the  coast  of  northeastern  Massachusetts,  and  of  late 
years  in  lUiuois  and  Missouri";  but  the  evideDce  seems  tu  show  a  pro- 
gressive dispersion  of  the  insect  westward,  doubtless  by  man's  aid. 

As  might  be  expected  from  the  wingless  character  of  the  females, 
their  distrtbattou  is  very  unequal,  and  apparently  arbitrary,  a  commoa 
road  sometimes  serving  for  years  as  a  barrier  between  a  &ee  and  an  in- 
fested orchard.  The  evidence  is  conclusive  as  to  the  common  occur- 
rence of  this  particnlar  species  in  Maine,  Massachusetts,  Kew  York, 
Peuueylvanio,  Michigan,  Wisconsin,  Illinois,  Iowa,  Missoori,  and  Texas, 
bat  it  is  not  so  certain  as  to  which  of  the  two  species  the  acoonnts  tcom 
Canada,  New  Hampshire,  Vermont,  Bhode  Island,  Connecticut,  Saw 
Jersey,  Ohio,  and  Indiana  refer  to,  though  vemala  in  many  instances 
is  presumably  the  kind. 

OHABACTEBS. 

IMAQO. — The  Spring  Canker  Worm  is  diBtingnished  in  the  perfectstate 
by  the  lirst  seven  joints  of  the  abdomeu  bearing  each  two  transverse 
rows  of  stiff  reddish  spines,  pointing  posteriorly,  more  prominent  iu  the 
female  than  in  the  male,  and  often  giving  the  abdomen  a  reddish  ap- 
pearance. It  is  rather  smaller  in  size  than  the  Fall  species,  the  male 
measuring  from  tip  to  tip  of  wings  when  expanded  from  alwat  flve-sisths 
of  an  inch  [21""']  to  over  an  inch  and  a  quarter  [S'i'""],  and  the  female 
from  a  fifth  to  a  little  over  a  third  of  an  inch  [5-9™"]  in  length. 

Male. — The  wings  of  the  male  are  silky  and  delicate,  the  front  ones 
marked  with  three  transverse,  jajrged,  dark  lines,  sometimes  wanting, 
except  on  the  fh>nt  edge  of  the  wing,  where  they  are  always  more  dis- 
tinct, dividing  this  portion  of  the  wing  into  four  very  nearly  equal  parts; 
they  have  also  a  somewhat  jngged,  pale,  submargiuol  line.  The  upper 
surface  ia  brownish-gray  in  color,  while  the  hind  wings  are  pale  ash  or 
very  light  gray,  with  rarely  any  dots  or  markings.  Some  specimenshave 
up  dots  whatever,  even  when  fresh  from  the  chrysalis-,  and  captured  speci- 
mens, owing  to  the  looseness  of  the  scales,  always  have  ( he  marks  more  or 
less  efioced.  Indeed,  the  ornamentation  of  the  wings  is  extremely  van- 
able.  In  many  specimens  the  middleportion  of  the  front  wings,  within  the 
three  dusky  lines,  is  quite  pale  and  mottled  with  grayish-green,  while  the 
basal  and  terminal  portions  ore  marked  with  brown,  thus  making  the 
contrast  greater. 

FEKAiiE. — The  body,  legs,  and  antennie  of  the  female  are  clothed 
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with  whitieb  aod  brown  or  black  bairs,  and  aloDg  tbe  middle  of  the 
back  of  tbe  abdomen  there  is  a  black  stripe,  of  which,  sometimes,  how> 
ever,  all  bat  tbe  ends  is  more  or  less  obsolete.  The  color  of  the  female 
is  rabbit'^ay,  or  speckleil  black  and  white.  Tbe  abdomen  ia  acutel; 
tapering  awA  ends  in  a  two-jointed  ovipositor. 

Eoa. — The  eggs  somewhat  resemble  in  form  bens*  eggs,  bnt  are  more 
elongated.  They  are  very  delicate  in  textnre,  yellowish,  reflecting  pris- 
matic colors,  and  are  smooth,  tbongh  often  appearing  roaghened  by 
transverse  and  longitodtnal  irregular  depressions. 

liAEVA.— The  larva  has  bnt  fonr  prolegs,  in  addition  to  the  nsnal  three 
pairs  of  thoracic  legs  on  the  anterior  portion  of  the  body,  these  prolegs 
being  situated  on  the  9th  and  the  last  joints  of  the  body.  (It  may  thus 
be  distiagaished  from  tbe  larva  of  tbe  Fall  species,  which  has  an  addi- 
tional sbort  pair  of  prolegs  on  the  8tb  joint.) 

The  yonng  larva  is  dark  olive-green,  or  brown,  with  a  black,  shiny 

head.    The  fall-grown  worm  variesgreatlyin  the  intens- 

i    ity  of  its  markings,  ash-gray,  green  and  yellow  ones  oo- 

L   earring  in  the  same  brood.    The  most  constant  char- 

<    acter  by  which  it  may  be  disdngnisbed  from  other  span- 

:     worms  of  the  same  size,  is  tbe  pattern  of  the  head,  which, 

no.  i.-SDirTTed  DO  matter  what  the  general  hue  of  the  body  may  be,  is 

^uaaiia^H^"a-^  nsnally  sbaded  and  marked  as  shown  at  Fig.  1. 

Another  distinguishing  character  is  tbe  oocnrrence  of  two  pale,  nar< 
row  lines  on  the  middle  of  the  back,  the  space  between  them  nsaaUy  be- 
ing dark  and  oocnpied,  on  the  anterior  edge  and  on  the  middle  of  joints 
6,  6,  7  and  11,  by  black  marks  somewhat  in  the  form  of  X ;  these  marks 
being  represented  by  dots  on  tbe  other  joints.  There  are  two  rather 
prominent  tabercles  on  top  of  the  eleventh  joint,  preceded  by  two  white 
spots. 

Tbe  fnll-grown  larvae  measure  lirom  seven  to  nine-tenths  of  an  inch 
fl8-23""]  in  length. 

Ghbtsalis. — Pale  grayish-brown,  with  a  dark  green  tinge  on  tbe 
wing-sheaths.  Bemarkable  for  its  robnstness  and  for  tbe  large  size 
and  prominence  of  tbe  palpi.  A  single  blforcate  thorn  at  extremity. 
Length  0,36  inch  [8""];  diameter  across  thorax  0.12  inch  [3""].  Both 
sexes  in  the  chrysalis  state  have  wing-sheaths,  those  of  tbe  female 
being  thinner  than  those  of  the  male,  and  shorter,  extending  only  to 
the  posterior  edge  of  the  fonrth  joint  of  the  abdomen,  while  in  the  male 
tbe  wing-sheaths  are  one  joint  longer.  The  chrysalis  of  the  male  is 
more  slender  than  that  of  the  female. 

Tbe  cocoons  are  simple  earthen  cells,  slightly  lined  with  silken 
threads,  which  are  easily  broken  to  pieces. 

HABITS  AND  NATUBAL  HI8TOBT. 

Issuance  op  the  moths. — Tbe  moths  or  perfect  insects  rise  from 
tbe  gronnd,  for  tbe  most  part,  early  in  tbe  spring — generally  tmm  tbe 
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begJDniDg  of  March  to  the  middle  of  April,  in  the  latitode  of  Miasonri ; 
two  weeks  later  in  MasstichiiBetts — rarely  coming  oat  daring  the  first 
mild  weather  that  sncceeda  the  first  ftosts  in  IToveinber;  and  od  warm 
days  doriog  the  winter  when  the  groand  is  thawed.  Many  which  we 
tired  in  the  winter  of  1869-'70  issued  during  the  warm  weather  of 
Jannary, 

Dr.  Le  Baron  observed  them  in  Illinois  from  March  7  to  AprQ  7, 1S7I. 

Dr.  Packard  says  that  in  1875  none  had  appeared  in  his  garden  in 
Salem,  Mass.,  before  the  10th  and  11th  of  April,  the  season  having  been 
a  very  backward  one.  During  these  two  days,  which  were  warm  and 
fine,  he  oonnted  aboat  one  thousand  males  and  two  hundred  females, 
mostly  stack  to  the  inked  bands  on  foorteeii  apple  and  three  elm  trees. 
This  is  in  the  proportion  of  one  female  to  five  males.  He  says  that  he 
suspects  that  the  males  fly  about  one  or  two  days  before  the  appearance 
above  groand  of  the  femaJes. 

Mr.  Mann  says  that  of  16  dated  spedmens  of  the  male,  1  was  taken 
ia  March  and  15  in  April;  of  nine  females,  all  were  taken  in  April.  He 
presents  negative  evidence,  also,  that  the  species  does  not  appear  in 
the  fall  or  the  wintur  in  eastern  MassachasettSi  t^  here  his  observations 
were  made. 

The  moths  are  creposcnlar  in  habit ;  that  is  to  say,  most  active  in 
the  evening  soon  after  dark.  During  the  dtty  they  nsoally  rest  quietly 
and  concealed,  the  front  wings  of  the  male,  when  at  rest,  being  turned 
back,  so  as  to  entirely  cover  the  hind  wings,  and  overlap  on  their  iuner 
edges. 

At  the  height  of  tiie  pairing  and  egg-laying  season,  the  females  may 
be  seen,  in  multitudes,  making  their  way  up  the  trunks  of  the  trees, 
alone  or  attended  by  one  or  more  of  the  males,  hardly  pausing  for  the 
caresses  of  their  attendants,  hut  pressing  onward  to  fulfil  the  one  purpose 
of  their  existence.  The  female,  by  means  of  her  homy  and  extensile 
ovipositor,  thrusts  her  egge,  to  the  nnmber  of  from  fifteen  to  one  handled 
and  fifty,  singly  or  in  irregolar  masses,  and  with  only  eaoogh  of  a  glutin- 
oas  flaid  to  attach  them  slightly  to  each  other  and  to  their  snrroand- 
logs,  within  some  sheltered  or  secret  place,  nsually  near,  sometimes  even 
between  the  leaflets  of  the  expanding  buds,  sometimes  even  close  to 
the  ground,  on  the  trnnk  of  the  tree,  ofteuest  under  loose  scales  of  bark. 
Sometimes  the  eggs  are  deposited  in  cracks  in  the  wood,  or  in  holes, 
made  by  borers,  and  frequently  in  places  where  the  young  larvn  can. 
not  possibly  get  anything  to  eat  when  hatched.  They  have  been  found 
IB  dried  apples  which  adhered  to  the  trees  through  the  winter,  and  the 
female  is  very  fond  of  availing  herself  of  the  empty  cases  of  the  Bascal 
Z«af-cmmpler,  AorobagU  nebuloJ* 

Appeabahoe  of  the  worms.— The  eggs  hatch  at  about  the  time 
when  the  yoang  leaves  of  the  apple  tree  begin  to  posh  from  the  bud^ 

■[FlEiind  in  oar  ronrth  Uo.  Repl,  p.  3^  flg.  U-l 
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wbinh  is  aboat  the  time  the  red  carrant  is  la  blosaom,  and  the  larvse 
acqoire  their  ftill  size  in  irom  three  to  fonr  veeks  thereafter. 

Dr.  LeBaron  found  a  few  young  larvfe  on  the  trees  in  Kane  Connty, 
Illinois,  alioat  April  20,  1S71,  bat  he  says  they  were  evidently  prema- 
ture stragglers,  as  the  foliage  had  then  scarcely  begun  to  open.  But 
on  April  27,  the  red  currant  being  in  pretty  full  bloom,  and  the  leaves 
on  some  of  the  apple  trees  being  half  expaoded,  he  found  almost  every 
tuft  of  leaves  which  he  ezamined  occupied  by  two  or  three  ininute  Can- 
ker Worms.  In  the  latitude  of  Saint  Louis  the  worms  hare  generally 
descended  the  trees  and  entered  the  ground  by  the  middle  of  May, 
.  tboDgh  some  remain  till  aboat  the  first  of  Jane.  About  Lancaster, 
Lancaster  County,  Pennsylvania,  they  attain  their  fall  size  in  May,  and 
go  into  the  ground  by  the  first  of  June.  In  Kew  York  they  are  said 
(if  the  species  which  occurs  there  is  vemata)  to  commit  their  ravages 
during  tbe.last  of  May  and  first  of  Jane,  so  that  they  probably  complete 
their  growth  toward  the  middle  of  June. 

We  amply  proved  during  the  summers  of  1868  and  1869  that  there 
is  but  one  brood  each  year  in  Missouri,  just  as  there  Is  but  one  brood 
in  Maine,  and  at  whatever  time  the  worms  ent«r  the  gronnd  they  re- 
main there  as  chrysalids  all  through  the  summer  and  fall  months,  and 
tbe  great  mtyority  of  them  till  the  following  spring.  Some,  indeed, 
Dr.  Harris  says,  remain  in  the  ground  for  a  year  longer  than  tbe  bulk 
of  the  brood.  A  ih)Bt  seems  to  be  necessary  to  their  proper  develop- 
ment. 

Habits  op  the  worms.— The  little  Canker  Worms,  on  making 
their  escape  from  tbe  egg,  cluster  upon  and  consume  the  tender  leaves, 
and  on  the  approach  of  cold  or  wet  weather  creep  for  shelter  into  the 
bosom  of  the  expanding  bud  or  into  the  opening  flowers. 

They  feed  and  migrate  by  day,  remaining  stationary  during  the  night. 
Like  most  other  span-worms  they  have  the  habit  of  resting  in  a  stif^ 
straight  posture,  either  at  an  angle  of  aboat  45°  fnyra  or  flat  and  par- 
allel with  the  twig  which  they  occupy,  and  in  these  poaitiona  easily 
elude  detection.  They  are  seldom  ever  noticed  npon  onr  trees  till  the 
riddled  and  seared  appearance  of  the  foliage  tells  of  their  presence. 
The  leaves  first  attacked  will  be  found  pierced  with  small  holes,  which 
become  larger  and  more  irregular  when  the  Canker  Worms  increase  in 
size ;  and,  at  last,  the  latter  eat  nearly  all  the  pnlpy  parts  of  the  leaves, 
leaving  little  more  than  the  midrib  and  veins. 

UlKtn  completing  their  growth,  they  either  crawl  down  the  tree  or 
let  themselves  down  by  means  of  a  silken  thread,  and  burrow  into  the 
gronnd.  Here,  at  a  depth  of  from  two  to  five  inches,  and  usually 
within  a  radios  of  from  four  to  eight  feet  trom  the  roots  of  tbe  tree, 
they  form  their  cocoona,  within  two  or  three  days  after  completing 
which  they  become  chrysalids. 

Food-plants. — Packard  thinks  that  the  native  food-plant  of  this 
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species  is  the  elm,  and,  according  to  Mr.  Jolin  Sears,  of  Danvers,  Mass., 
the  btack  ash  [FroMnus  sambucifolia],  both  In  deep  wootls  and  in  the 
open  Dieadow,  as  be  has  fonnd  the  femaleB  ascending  the  trees;  bnt  it 
ia  usually  more  destractive  to  the  apple,  and  at  times  to  the  cberrj. 

It  ia  no  proof,  however,  that  the  black  ash  is  a  food-plant,  above  all 
the  native  food-plant,  that  the  females  ascend  the  trees,  for  they  will 
ascend  sticks,  fences,  or  any  other  object  upon  which  they  can  climb. 

Apple-trees  seem  to  be  their  princii»alfood-plaut;  fortbongh,  iu  Mis- 
eouri,  we  have  found  the  worms  oo  plum  and  elm,  we  have  never  known 
them  there  ta  do  as  groat  injury  to  these  trees  as  to  apple. 

MODES  OF  DI8TBIBUTI0H. 

Althongh  the  females  are  wingless,  and  can,  in  consequence,  only  crsw] 
from  place  to  place,  the  insect  is  able  to  spread  rapidly,  in  localities 
where  it  appears  in  numbers,  for  the  larvffi  can  pass  from  tree  to  tree 
withont  much  difQcnlty.  When  full  grown  or  nearly  so,  and  dropping 
by  their  eilken  threads  to  the  groaud,  the  suspended  worma  are  caught 
up  by  the  winds  and  wafted  to  other  trees,  many  of  them  swinging  off 
npon  their  threads  to  considerable  distances.  While  hanging  from 
limbs  above  the  traveled  roads,  moreover,  they  are  often  swept  off  by 
passing  carriages,  and  are  thus  conveyed  to  other  places. 

Le  Baron  says,  in  his  eecoud  Illinois  report  (p.  108) : 

I  saw  tome  to-d»;  [Hay  24,  1871]  flo&tiag  30  fMt  trout  the  tree.  Aa  the  treb  bj 
which  thejr  are  aospeuded  ia  Bcaroely  Tiaible,  the  wonuB  often  have  the  iipp«BnHiiM 
of  fljiiig  in  the  air.  At  the  same  time  I  conld  find  vety  few  worma  on  the  tmnk, 
nhowlng  that  their  normal  way  of  migrating  ia  not  by  crawling  down  the  tree,  bnt 
by  doatiog  off  on  tbreade. 

The  observations  of  Mr.  Howell  only  confirm  the  previous  statements 
as  to  the  manner  in  which  these  pests  are  difibsed  over  large  tracts  of 
country,  particularly  in  the  West,  wbenhigh  winds  prevail.    He  says: 

.Canght  ap  by  the  galea  while  aaapended  npon  their  gowamer  web,  I  have  ae«n  mnl- 
titodea  oarried  far  away,  flying,  tbna  aapported,  for  long  distance*. 


Like  moat  of  onr  noxious  insects,  Canker  Worms  are  subject  to  the 
attacks  of  eannibal  and  parasitic  insects.  They  are  also  devoured  by 
very  many  different  birds,  some  of  which  for  a  time  subsist  almost  wholly 
upon  these  peats.  Hogs  are  very  effietent  in  rooting  up  and  devouring 
the  chrysalids  during  the  summer  months. 

Nothnu  ovivoriu,  Pack.  (Fig.  2),  devours  the  eggs,  probably  of  the 
Fall  species. 

The  most  common  parasite  which  we  fonnd  in  Missouri  infesting  the 
larva  of  the  Spring  Canker  Worm  is  a  amiUI,  four-winged  fly  (Aftoro- 
ga»ter  paleacrita  Biley).**  After  issning  iVom  its  victim  the  Microgaster 
larva  Bpios  its  pale,  greenish-white  cocoon  alone,  and  not  in  company. 

■ITata*  <m  K.  A.  UinoffMtaim.    Tnu.  A<wd.  Sol.,  Saint  LonU,  nl.  4,  p.  311. 
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The  flies  issue  ia  May,  and  we  have  bred  the  same  species  from  cocoons 
from  Ofuiker-Wona  larvee  (doubtless  vemata),  received  from  Mr.  J. 
Fettit,  of  Grimsby,  (Jaiiada.  About  10  per  ceut  of  the  worms  which  we 
have  endeavored  to  breed  have  been  destroyed  by 
this  parasite.  Harris  mentions  the  larva  of  another 
four-winged  fly  (probably  Mteroffotfer),  which  preys 
on  the  fo.tty  anbstsnce  of  the  Oanlier  Worm,  and 
wealiens  it  bo  mnch  that  it  is  nnable  to  go  throagh 
its  fkitnre  transformations,  and  that  of  a  two-winged 
fly  belonging  to  the  geuus  Tachina,  which  also 
infests  the  worms,  destroying  about  one-tlurd  of 
them  in  Massachosetts.  He  says  he  has  seen  the 
former  of  these  flies  sting  several  Canlcer  Worms  in 
succession,  and  swarms  of  them  may  be  observed  around  the  tree  as 
long  as  the  Canker  Worms  remain.  Their  senices,  therefore,  are  doubt- 
less very  considerable,  bat  it  is  impossible  to  say,  from  present  informs^ 
tion,  upon  which  species  they  prey,  or  whether  upon  both.  We  also 
received  from  Mr.  Pettit,  in  addition  to  the  Mierogeuter pal^acrita  which 
he  found  upon  Canker  Worms,  at  Grimsby,  some  net-work  cocoons, 
inclosing  each  of  them  a  parasitic  larva,  which  had  preyed  upon  the 
Canker  Worm.  Each  dead  Canker  Worm  was  secured  to  the  leaf 
upon  which  it  rested  by  one  of  these  cocoons,  which  seemed  at  first 
Bight  to  be  a  cluster  of  eggs  attached  to  the  body  of  the  Canker  Worm." 
From  subsequent  experience  with  the  genus  we  have  little  doubt  but 
that  these  were  larvra  of  EvplMtrua. 

The  maggots  of  the  Tachina  panuite,  mentioned  by  Harris,  live  singly 
within  the  bodies  of  the  Canker  Worms,  till  the  latter  die  fjrom  weak- 
ness j  after  which  they  undergo  a  change,  and  finally  come  out  of  the 
bodies  of  their  victims  in  their  jkerfect  form. 

There  is  also  a  very  minute  and  undescribed  species  of  Platygatter 
(BO  called),  first  discovered  by  Mr.  E.  G.  Eerrick,  of  ibfew  Haven,  Conn., 
which  pierces  the  egg  of  the  Fall  species,  and  drops  one  of  her  own  eggs 
into  it,  &om  which  in  due  time  the  perfect  fiy  develops.  Sometimes 
every  Canker  Worm  egg  in  a  duster  wiJI  be  found  to  have  been  thus 
punctured  and  seeded  for  a  future  harvest  of  the  Platygtuter.  The 
young  of  this  Platggtuter  is  an  exceedingly  minnte  maggot,  hatched 
witiiin  the  Canker  Worm  egg,  the  shell  of  which,  thongb  only  one- 
thirtieth  of  an  inch  long,  serves  for  its  habitation,  and  the  contents 
for  its  tooA,  till  it  is  fully  grown ;  after  which  it  becomes  a  chrysalis 
within  the  same  shell,  and  in  due  time  comes  out  a  PUttygatter  fly,  like 
its  parent.  This  last  transformation  Mr.  Herrick  found  to  take  place 
towards  the  end  of  June,  from  eggs  laid  in  iN'ovember  of  the  year  before; 
and  he  thinks  that  the  flies  continue  alive  through  the  summer,  till  the 
appearance  of  the  Canker  Worm  moths  in  the  autumn  affords  them  the 
opportunity  of  laying  their  eggs  for  another  brood.    As  these  little 

"Asat.  Sntomoloibt,  T.  1,  p.  2M; 
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parasites  prevent  the  hatchiog  of  the  eggs  vhereio  they  are  bred,  aud 
as  they  seem  to  be  very  abundant,  the;  must  be  of  great  use  iu  proveut- 
ing  the  increase  of  the  Canker  Worm.  Withoat  doubt  such  wisely- 
appointed  means  as  these  were  once  enough  to  keep  witbia  due  bounds 
these  noxious  insects ;  but,  since  oar  forests,  their  natural  food,  and 
oar  birds,  their  greatest  enemies,  have  disappeared  before  the  troodmau's 
ax  and  the  sportsman's  gnu,  we  are  left  to  our  own  ingenuity,  perse- 
verance, and  united  efforts,  to  contrive  and  carry  into  effect  other  means 
for  checking  their  ravages. 

Among  the  cannibal  insects  may  be  mentioned  the  Clrouud-beetles,  two 
of  which  we  have  found  preying  upon  the  Spring  species,  namely,  the 
Bnmmaging  Oronndbeetle  (Cahsoma  scrutator,  Fabr.,  PI.  2,  Fig.  i),  a 
large  and  beautiful  insect  with  golden-green  wiug-covers,  and  having 
the  rest  of  the  body  marked  with  violet-blue,  gold,  green,  and  copper ; 
md  the  Fiery  Qround-beetle  (Calosoma  caliduni,  Fabr.,  Fl.  1,  Fig.  8),  a 
black  si>ecies,  of  almost  equal  size,  with  copptir-colored  spots  on  the  wing- 
covers.  These  beetles  do  not  pursue  their  prey  by  flight,  although  tliey 
can  fly,  but  they  are  very  active,  and  run  over  the  ground  iu  search  of 
BoR^ bodied  worms,  and  will  even  mount  upon  the  trunks  of  trees  for  the 
same  purpose.  Mr.  Chailes  B.  Dodge  informs  ns  that  he  was  able  to  fiEd 
either  of  these  beetles,  almost  at  any  time  during  the  Canker  Worm  sea- 
son, upon  the  elm  trees  in  New  Haven,  Conn.,  joat  below  the  tin  bands^ 
with  which  the  trees  were  protected.  The  15-spotted  Lady-bird  [Myaia-. 
quindecimpunctata),  he  states,  was  also  met  wiUi  in  the  same  silnnttoui 
earlier  in  the  season. 

"  The  Fraternal  Potter- wasp  (Eumenes  fratema,  Say),  is  stated  by 
Harris  tostore  her  cells  with  Canker  Worms,  often  gathering  eighteen  or  ■ 
twenty  of  them  for  a  single  cell. 
This  wasp  (Fig.  3  a)  is  quite  com- 
mon in  Saint  Louis  County,  Mis- 
souri, aud  nses  other  species  be-  ' 
sides  Canker  Worms  as  food  for  its 
youug.  Ita  clay  nest  [Pig,  3  b,  en. 
tire;  c,  the  same  cut  open  shortly 
after  it  was  built,  showing  the  ' 
mauuer  in  which  it  is  compactly  ' 
crowded  with  green  worms)  may 
often  be  found  attached  to  the 
stems  of  the  Goldenrod  and  of 
other  plants  in  the  open  air,  or  cemented  under  the  loose  biirk  of 
some  tree.  It  has  even  been  found  attached  to  the  leaves  of  a  decidu- 
ous plant,  where  it  must  necessarily  fall  to  the  ground  in  winter  and 
lie  there  till  the  perfect  insect  issues  in  the  following  summer."" 

The  earliest  record  that  we  have  of  any  bird  being  an  enemy  to  Canker 
Worms  is  in  Samuei  Deane's  dictionary,"  where  the  name  of  the  bird  is 
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Qot  given.    Probably  this  is  tfae  Cedar-bird  (AmpelU  eedrorum),  which 
ProteaBor  Peck  mentions  in  Lis  prize  essay  as  AmpeUt  garrulua, 

Mr.  J.  W.  Bobson,  io  tlie  Wettern  Farmer  for  May,  1871,  gave  tlie  fol- 
luwiniT  testimony  as  to  tlie  birds  whicb  deetroy  tbis  worm : 

The  Dlne-bird  destro,vs  large  Dumber*,  not  of  larva  alone,  bnt  of  fnll;  developed 
moths  ID  the  fall,  aud  agnia  ia  tlie  apring  the;  retutn  Jaiit  in  time  to  devour  the  in- 
-  «cct  sa  it  emerges  from  the  soil. 

The  Cedar-bird  is  another  enemy.  This  little  bird  is  a  gross  fuetlcr,  and  vheu  the 
Canlfer  Worms  appear  in  great  nuiuberH,  as  they  HoiueliDies  do,  it  will  couin  in  largo 
flcjcka  and  feed  apon  them  day  after  day  till  the  p  'st  is  subdued. 

The  Bntcher-bird  also  feeds  ita  yonog  largely  npoii  the  larrn.  We  well  roniemb«ir  it 
cl^ariug  two  trees  literally  covKed  with  this  caterpillar,  and  so  well  did  that  pair  of 
Shrikes  do  their  work,  that  these  same  trees  have  not  been  troubled  with  tho  iasect 

In  tbo  American  Naturalist  [v.  8,  p.  271),  Dr.  Packard  quotes  Mr.  C.  J. 
Alayn^vd,  of  Ipswich,  Mass.,  who  bas  examined  the  stomachs  of  some 
tliree  tbousiind  birds,  as  giving  the  following  formidable  list  of  eiiecies 
wbich  devour  the  Canker  Worm : " 

In  answer  t«  joaT  queslions  relative  to  birds  eating  Canker  Worms  and  the  Uttb 
of  other  injurious  insects,  I  wonld  say  that  upon  examining  my  notes,  I  find  that  I 
have  taken  Caukor  Wonus  from  the  stomachs  of  the  following  species : 

Bed-eyed  VireoCFlreooKtviceiii),  Song-sparrow  (Jffloi^amciodta),  Chickadee  (Pom* 
airieapUlvi),  Scarlet  Tanager  (PgraRffamAra},Bobin  {Titrda»mlgr*toriat),  Block-billed 
Cnckoo{Co<icgtaierytkrophUuilmiu),  WoodPewee (C«iil(ipHtHreit«},  LeaitiPewee(G>v*- 
io^m  minimiu),  Wilson's  Thmsh  ( Tm-dui /uaoaoeRa),  Block  and  Whito  Croejien  (Mmo- 
titltt  raria),  Bine  YeUow -backed  Warbler  (Farvla  omn-icaNa),  Maryland  Yellow-tliroat 
{Gtolhljipli  Irfoiiif),  ITashville  Warbler  (Helmiiilliojiliaia  ri^ficapiUa),  Goldun-crowued 
Tbmah  (Seinriu  auroeapillut),  Chest nut-sidod  Warbler  {DendrtAoa  pemiagteaniea),  Yel- 
low Warbler  <B,  fl««M),  Biook-aud-yellow  Warblor  (B.  maculota),  Prairie  Warbler 
</>.  diMufor],  Black-polled  Waibler  (D.  *U-lata),  Canuda  Warbler  {.VgiodUxttt  ea»a4en- 
tw).  Bed-start  [SeUtphaga  ruficUla),  Cedar-bird  (Jnpeli*  oedronm).  Cat-bird  {MimaM 
tan>liiita»i4).  Purple  Elnch  (_Carpotlactu piiTpureiii»),  White-winged  Croas-biU  (CiirrirM- 
(ro  Jaitcoplera),  Cblpping  Sparrow  {SpittJla  loeialu),  Indigo-bird  {Cyaumpiia  'ci/anta), 
Sud-winged  Black-bird  {Agtlaiui  phemiaefu),  Cow  Black-bird  {MoloOmt  ptcorit),  Bob- 
o-lluk  {DoHchonsj!  oryxinoTM),  Baltimore  Oriole  ilekm*  halUmort). 

Otbct  correspondents  mention  the  King-bird,  Puq>1e  Oi-akle,  Honse 
Pigeon,  all  the  Vireos,  Downy  Woodpecker,  Summer  Tellow-bird,  Bloe- 
binl.  Golden-winged  Woodpeeker,  Golden  Itobin,  and  Yellow-billed 
Cuckoo.  With  such  a  formidable  army  of  feathered  eiiemies,  the  sud- 
den disappearance  of  the  Canker  Worm,  for  a  term  of  years,  from  or- 
chards where  it  was  wont  to  play  havoc,  ia  no  longer  to  be  wondered  at. 

DESTBUCTIVENESfi  OP  CANKBB  WOBXS. 

The  apple  and  the  elm  trees  have,  perhaps,  no  enemies  that  cause  » 
more  efiective  and  universal  blight  than  the  Canker  Worms.  Dr.  Le 
Biiron  ninnes  tbe  Spring  species  as  one  of  the  Ave  enemies  of  tlie  apple 
tree  which  hold  a  bod  pre-eminence,  and  says  that  whilst  looking  at  the 
ai'ple  trees  blasted  by  these  insects  ho  was  struck  with  the  appropri- 

*  Th«  detennlutloD  o(  (he  ipcdea  of  tbe  wotma  Is,  boweTcr.  anltjcct  to  mncb  danbL 
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ateiiess  of  their  iwpular  name,  fo^  iu  tbeir  earlier  periods,  by  eating  na- 
meroQS  irregnlar  holes  tliroagh  tlie  leaves,  tliey  reduce  them  to  a  skele- 
touized  coadltion  aud  interrupt  the  flow  of  sap,  aud  the  leaf  becoming 
withered  and  brown  before  it  is  wholly  eaten  gives  the  tree  the  appear- 
nuce  of  Imviiig  beon  scorched  with  fire.  Harris  eayN  it  reduces  the  foli- 
age of  our  fruit  trees  and  of  our  noble  elms  to  withered  aixl  lifeless 
shreds,  and  causes  whole  orchanls  to  look  as  if  they  had  been  suddenly 
scorched  with  fli'e.  Kalhvon  says  that  when  the  Cauker  Worms  have 
overrun  an  apple  tree,  the  leaver  which  they  have  not  devoured  will 
present  the  drj'  aud  browned  appearance  of  arose-bush  that  has  been 
devastated  by  rose  a  lugs. 

Mr,  John  Tinker,  of  Clinton,  Bock  Couuty,  Wisconsin,  states**  that 
apple  trees  will  perish  after  liaving  been  defoliated  three  years  in  snc- 
cessioti,  and  Dr.  LeBarou  says  that  iu  the  fifth  year  in  which  the  Canker 
Worms  bad  appeared  iu  the  orchard  in  which  he  made  his  observations, 
some  of  the  trees  were  dead  aud  others  were  in  a  dying  condition. 

We  know  of  few  more  discouraging  sights  than  an  orchard  which  has 
been  badly  injured  by  these  pests,  preseutiug  as  it  does,  in  midsummer, 
the  seared  and  blasted  aspect  that  follows  fire. 

Where  they  have  become  established  and  are  neglected,  their  rava- 
ges soon  become  very  great,  bnt  our  own  experience,  in  Missouri  and 
UlinoiB,  would  indicate  that  old  orchards  sufier  most. 

THS  FALL  CAHKEB  WOBH. 

(Anis(^terifs  pometaria  Harr.) 

BAKGE  Of  TEE  SPECIES. 

There  Is  no  evidence  that  pometaria  occurs  at  all  anywhere  Id  the 
Mississippi  Valley,  siuco  an  examiuation  of  the  specimens  of  Canker 
Worms  iu  Dr.  LcHuron's  cabinet,  and  in  our  own,  proves  them  all  to 
be  the  true  or  Spiiug  species.  Indeed,  until  Ve  received  specimens  of 
pometaria  from  Mr.  H.  K.  Morrison  and  Mr.  Mann,  we  had  never  seen 
the  species,  the  male  specimens  which  we  mistook  for  it  in  former  years 
^eing  in  reality  specimensof  vemata,  which  approach  it  iu  the  markings 
of  the  n'ont  wings. 

As  Canker  Worms  are  not  very  injurious  in  Canada,  and  occur,  when 
at  all,  generally  in  October  and  November,  our  Canadian  neighbors  are 
donbtless  afflicted  with  the  Fall  sjKcies. 

The  Fall  species  may  be  said  to  range  from  the  eastern  shore  and  the 
northern  boundary  of  Massachusetts  to  the  western  extremity  of  the  - 
Canadian  peninsula,  between  Lakes  Outiirio  and  Ene  and  the  southern 
.  shore  of  Connecticut  aud  Rhode  Island.  Probably  its  range  is  wider, 
but  we  only  have  reliable  reports  fiom  about  Salem,  Boston,  and  Gam* 
bridge,  Mass.,  and  New  Haven,  Conn. 

"LeBonm,  2il  Repi.  tu.  HI.,  p.  IW. 
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Moirtson  aod  Packard  both  say  tlint  it  is  much  less  conimon  than  rer- 
nala  (in  Massacbusettsj.  BetiiuDe,*^  piobably  referring  to  this  speeies, 
aajs  that  it  is  not  ofteu  met  with  in  Canada,  the  only  native  specimens 
he  Lad  seen  having  been  found,  by  Mr.  Johnson  Pettit,  at  Orimsby, 
Ontario,  during  November,  1866,  and  the  following  winter.**  Eeferring, 
eviitently,  to  the  some  species,  Saunders  says,  in  1875,"  that  the  Can- 
ker Worms  "  are  now  becoming  plentiful  id  portions  of  Ontario,  par- 
ticularly in  some  parts  of  the  Niagara  district." 

CnABACTEltS. 

Under  critical  examination  the  Fall  Canker  Worm  is  readily  distiii- 
gaiabed  from  the  Spring  species.  On  the  average  the  imago  is  souie- 
what  larger  and  more  glossy  j  the  fore  wings  are  a  little  more  elongated 
toward  the  apex,  making  the  outer  edge  a  little  longer  and  more  ob- 
lique ;  they  are  of  a  peculiar  ochreous-browa  tint,  as  iu  the  European 
aaoularia;  they  bave  a  distinct  white  spot  ou  the  front  edge,  and  are 
crossed  by  two  pale,  Jagged  bauds,  along  the  sides  of  which  are  several 
blackish  dots. 

The  hind  wings  have  a  more  or  less  distinct,  pale,  curved  line  across 
their  middle.  The  female  ia  uniformly  dark  ash-gray  above,  paler  be- 
neath, and  with  naked  anteuns ;  her  legs  aud  abdomen  are  sinctotb 
and  glistening,  and  she  has  do  extensile  ovipositor. 

Thus  these  imagos  lack  the  characteristic  dorsal  spines  of  vematOj 
the  dusky  marks  across  the  front  wings  of  the  ma]e,  and  the  pubes- 
cence in  the  female;  and  there  are  many  other  minor  differences,  which 
are  mentioned  in  detail  in  the  tabular  and  comparative  description  al- 
ready given  of  the  two  insects. 

We  give  the  following  detailed  descriptions  from  the  Seventh  En- 
tomological Eeport  of  Missouri. 

AniBOPTEBTX  POUBTARU.  Harris — Egg — Lengtb,  0.(KK  inob;  itTerage  diameter 
two-thirds  the  length ;  flattened  at  top  where  it  is  someirhal  larger  than  at  base. 
Color  of  aonn  pnrpliish-gTBy,  the  surface  slightly  coiragated,  with  a  central  dimple 
and  a  brown  clrelejoat  within  the  border;  sides  smooth  and  moresiWery,  andgenei- 
all;  somewhat  oonipiessed  b;  pressure  of  adjacent  eggs.  Laid  in  exposed  situatdoii«, 
in  patches  oi  strips,  attached  in  regular  rows,  and  fastened  to  the  Lark  In  a  slightly 
slanting  position  so  that  oue  edge  of  the  crown  is  a  little  above,  the  other  a  little 
below  the  genital  level. 

LoTta — Color  pale-hrownish,  marked  with  dark  brown  and  yellow  as  follows:  The 
doraom  uniforuilj  dark  brown ;  the  sides  with  three  pale  narrow  lines,  more  or  lees 
irregular  and  mottled,  bnt  always  well  relieved,  tho  two  supedoi  ones  white,  the 
lowermost  j-elluwiuh;  the  sahdorsalspnce  between  the  npper  two  of  these  lines,  pale; 
the  stiguiatul  between  the  lower  two  daiker,  especially  in  middle  of  the  joint  arouud 
stiguiuiaj  the  thoracic  Joints  dark  with  the  pale  lines  somewhat  narrower  and  mu- 
niug  up  to  the  head.  On  Joint  11  these  hues  are  conatrii^tcd  or  eu,tirely  broken,  so  a» 
to  leave  a  durk  baad  across  the  middle  of  the  Joint.  The  bend  Is  dark  brown  above 
and  at  sides,  but  paler  in  fcmxt.  Cervical  shield  also  dark  with  tlio  yellow  linfs  run- 
••Cuiida  Fanner.  *.  4.  p.  133. 

■  Kept,  yniit  Onwer'a  Awm.  Ootar.,  for  lOTV.  p.  e& 
"diztb  Anu.  Kepi.  EutMU.  Soc  Oulsc,  fur  1876,  p.  ST.  ' 
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ning  throng h  It.  Venter  oliTaeeona,  tbe  leg*  more  reddish,  there  being  three  p»irBof 
prologs,  the  |<&ir  on  Joint  8  only  half  aa  long  as  those  on  9,  hnt  irith  perfeoD  hoobieta! 
the  thoraoic  legs  quite  hir8nt«  and  termtnating  generally  in  two  thorns.  Filiferona 
spots  obsolete  and  with  a  very  few  soarceiy  distjognishable  palehaira,  except  ou  anal 
shield  and  legs,  where  the;  are  stouter.  Aual  sliield  and  1«g8  with  brown  plliferons 
dots.  The  lar\'a  when  flrat  batched  is  yellowish- white,  with  the  black  eyelets  show- 
'ug  distinctly  on  the  pale  head.  It  soon  deepenst^  pale  olive  green,  with  a  targe  pal*- 
yelluwish  hend  and  pale  legs.  The  light  lines  of  the  matnie  larva  are,  at  this  early 
etago,  faintly  indicated  and  the  piliferons  spots  give  forth  short,  fleshy,  pale  hairs. 
The  third  pair  of  prolege  is  distinctly  visible,  but  is  not  used  in,  locomotion.  After 
the  first  molt  the  head  and  thoracic  legs  become  somowbnt  browner,  and  the  oUvaoe- 
ons  green  more  bluish.  After  the  seoond  molt,  the  dark  colors  show  much  more  dis- 
tinctly. 

Described  fromuumeioDsftill-grownBpeciniensreceivedfVoii]  Hr.  B.  P.  Mann,  otben 
received  from  Dr.  A.  S.  Packard,  Jr.,  and  a  large  nnmber  of  all  ages  reared  by  myself 
foim  the  egg. 

It  varies  somewhat  in  intensity  of  color,  and  in  some  the  light  and  dark  browns 
ore  not  so  sharply  separated,  bnt  tbe  dorsum  is  generally  nniform  and  tbe  three  lat- 
eral yellow  lines  distinct.  Up  to  the  second  oi  lost  molt,  the  general  color  is,  with 
rare  exceptions,  greenish ;  but  in  tbe  lost  stage,  tbe  dark-brown  or  black  predomi- 
nates, and  is  sometimes  so  general  that  tbe're  is  bnt  the  faintest  trace  of  the  superior 
yellow  lines.  Occasional  specimens,  even  when  yonng,  show  in  the  subdorsal  dark 
space  one,  and  in  the  dorsal  dark  space  two,  very  fine  and  faint  pale  lines.  DiSeta 
entirety  from  remala  in  lacking  most  of  tbe  characteristic  spots  in  front  of  the  head 
of  that  species,  and  the  two  pale  transverse  marks ;  In  having  the  doisnm  darker  in- 
stead of  lighter  than  the  rest  of  the  body ;  in  lacking  the  medio-dorsal  pale  llnsa  and 
the  cbaracterivtio  z-like  marks ;  in  the  broader,  more  conspicnous  pale  lateral  lines, 
and  in  tbe  subdorsal  space  being  darker  than  the  stigmat^lj  and  lastly  in  the  addi- 
tional, though  atrophied,  abdominal  prolegs.    It  is  a  smoother  larva. 

ChTstoiit — Color  light  brown,  with  the  wing-sheaths,  a  medio-dorsal  shade,  sutures 
and  stigmata  darker.  Length  0,30-0.35  inch;  stont,  with  the  wing-sheaths  and 
their  veins  distiDOt  in  the  female;  a  dorsal,  bifid,  decurved  tubercle  near  tbe  tip  of 
anal  Joint. 

HABITS  AND  KATUBAL  BISTOBT. 

In  mnity  particnlnrB  the  hftbits  of  tbia  species  and  those  of  the  Spring 
species  are  similar.  We  will  mention  here  more  particularly  those  hab- 
its wherein  tbe  Fall  species  difi'ers  from  the  other: 

Issuance  of  tub  moth. — The  moths  rise  from  the  ground,  for  the 
most  part,  late  in  the  fall  of  the  year — generally  beginning  about  the 
middle  or  latter  part  of  October — although  a  considerable  uamber  come 
out  of  the  earth  in  the  winter  during  warm  weather  and  in  spring. 

Of  twenty-seven  chrysalides  from  which  we  obtained  moths  in  1875, 
a  portion  of  the  cocoons  being  placed  in  a  covered  flower-pot  outdoors 
eq  that  they  might  be  submitted  to  the  influence  of  frost,  and  another 
portion  being  retained  in  breeding  cages  indoors,  so  as  not  to  be  affected 
by  frost,  the  former  began  to  issne  first,  and  a-  larger  percentage  of 
moths  were  obtained  from  that  portion  than  f^om  those  kept  indooiB— 
which  would  indicate  that  a  low,  freezing  temperature,  followed  by  a 
thaw,  assists  development,  though  by  no  means  essential.  These  moths, 
two  of  which  were  males,  and  twenty-five  females,  issued  almost  daily 
from  November  8  to  December  9. 
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Mr.  Mann  saya:**  Of  sixteen  dated  specimens  of  tlie  male,  twelve 
were  taken  in  October  or  November,  and  four  in  Mnrcli  or  April.  Of 
several  hundred  females,  four  were  taken  in  April  and  tlte  rest  in  K'o- 
veinber.  Again,  he  saya  that  he  has  eaiitured  images  diiriug  every 
week  from  the  last  week  uf  October  to  the  middle  of  January,  inclusive, 
is  the  last  week  of  March,  and  in  the  second,  third,  and  fourth  weeks  of 
April. 

Under  conditions  of  confinement  we  have  observed  'that  two  males 
mated  with  five  females ;  whether  the  males  are  polygamous  in  a  state 
of  nature  we  cannot  say.  It  would  seem,  however,  from  the  circum- 
stance, that  out  of  fifty-eight  chrysalides,  fllly-six  were  females,  that 
such  was  the  case  to  au  eminent  degree. 

Otifosition. — In  depositing  her  eggs,  the  mother-moth  docs  hot  hide 
them  away  under  the  loose  scales  of  bark,  or  elsewhere,  as  is  the  habit 
with  tlie  female  of  the  tpring  spi;eies,  but  lays  them  in  the  forks  of  the 
small  branches,  or  close  to  the  young  twigs  and  buds,  or  on  the  bark 
of  the  trunks  of  the  trees,  in  regular,  compact  batches  of  from  60  to  200 
eggs,  placed  in  a  single  layer  upon  their  ends,  side  by  side,  firmly  fast- 
ened together  and  to  the  bark  by  a  strong  glue,  aud  coated  with  a  gray- 
ish, water-proof  varnish.  From  five  impregnated  females,  which  we 
raised  in  confinement  in  1875,  we  obtained  the  full  comi)lemeut  of  eggs, 
which  were  laid,  by  four  females  in  single  batches  of  224,  230,  241,  and 
243,  respectively,  and  by  one  female  in  two  batches  of  142  aud  03,  re- 
spectively. The  first  four  batches  were  laid  on  the  smooth  pine  sticks 
that  supported  the  muslin  cap  of  the  breediug  cage;  the  last  two  on  the 
maslin.  In  each  instance  the  time  occupied  in  oviposition  was  between 
two  and  three  days.  None  of  the  uuimpi-eguated  females  which  we 
raisetl  laid  regular  batches.  Most  of  them  laid  a  few  scattered  eggs, 
generally  singly,  but  also  in  small  groups  ranging  from  2  to  54, 

Immediately  after  the  insects  have  thus  provided  for  a  succession  of 
their  kind,  they  begin  to  languish  and  soon  die. 

Season  of  appeabance  op  the  wobims. — Although  the  eggs  are 
laid  at  such  difTcrent  periods,  dnnug  fall,  winter,  and  spring,  they  do 
not  hatch  any  earlier  than  those  of  the  spring  species.  The  larvie,  at 
first  minute  aud  thread-like,  appear  as  the  leaves  begin  to  form, 
develop  very  rapidly,  and  with  favorable  weather  enter  the  ground  to 
form  their  chrysalides  within  three  weeks  after  hatching.  Harris  says 
that  the  eggs  are  usually  hatched  between  the  first  aud  middle  of  May, 
and  that  in  the  vicinity  of  Boston  the  larvie  do  not  become  extremely 
-voracious  until  June,  "In  the  year  1841,  the  red  currant  flowered,  and 
the  Canker  Worms  appeared,  on  the  fifteenth  of  May,  The  insects 
were  very  abundant  on  the  fifteenth  of  June,  aud  on  the  seveuteeutli 
scarcely  one  was  to  be  seen." 

Dr.  Packard  says  that  "on  the  9th  of  April,  1675,  the  eggs  of  this 

"Proc.  Boat.  Soc,  Kat.  Biat.,  v.  Ij,  p.  3Si. 
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spedea  were  not  dcvolope4l  nnless  in  a  very  early  stage  of  the  embryo." 
Siicciineiis  of  the  larvre  were  gatlieretl  by  liiiu  Jiiue  16. 

Mr.  Muun  found  tlie  Inrvie  descending  from  elm  and  apple  treca  on 
the  17tli  of  Jane,  1872. 

It  is  a  Kingalar  fact  that  the  btrvn  undergoes  but  two  molts  exclti. 
sive  of  that  wLi<rb  tates  place  underground  in  the  traDSformatiou  to 
the  chrysalis. 

Reason  of  pupation. — The  chrysalisis  not  formed  till  aboutatnonth 
after  the  larva  has  entered  the  ground. 

FooD-PLAMTS. — Tijis  species  is  fimud  more  particularly  on  the  elm, 
and  occurfl  also  on  the  apple,  but  lit  our  experiments  upou  larv%  kept 
in  confinement,  in  1875,  we  did  not  perceive  that  the  larvfe  had  any  pref- 
erence for  one  over  the  other  of  the  leavea  of  elm,  apple,  and  cherry, 
■though  they  evidently  relished  peach  leaves  the  least,  and  rejected  them 
-when  the  other  three  kinds  could  be  had. 

One  or  tho  other  species — it  is  uncertain  which — attacks  the  maple. 

BSXEOIES  AVS  FRETEHTIVE  HEASVfiES  APFUCABLE  TO  BOTH 

SPECIES. 

It  may  be  laid  down  as  a  maxim  that  no  iqjnrious  insect  can  he  com< 
batted  suuccssfully  without  a  thorough  knowledge  of  its  habits  and 
transformations.  This  knowledge  having  been  conveyed  in  the  preced- 
ing pa^es,  we  will  now  conRider  what  are  the  proper  remedies  for  the 
ravages  of  these  insects.  The  absence  of  wings  in  the  female  gives  us 
at  once  a  power  over  her  which  is  half  the  victory;  and  anything  that 
will  prevent  her  ascending'  the  trunk  wiJ],  in  a  great  measure  (hut,  as 
we  shall  see  presently,  not  entirely),  preserve  the  tree  from  the  mvagea 
of  the  worm. 

In  the  following  account  the  author's  previous  writings  have  been 
largely  drawn  upon,  and  parts  in  quotation  marks  not  accredited  are 
taken  therefrom.  The  remedies  are  appropriate  for  either  8i)ecies  here 
considered,  though  they  should  be  applied  most  assiduously  either  iu 
spring  or  autumn,  according  to  the  species  to  be  dealt  with. 

STICKY  SUBSTAHCES. 

Numerous  indeed  have  been  the  devices — patented  or  unpatented — 
vhicb  have  at  different  times  and  in  diifereut  parts  of  the  country  been 
nsed  to  accomplish  the  desired  end;  and  every  year  oar  agricultural 
journals  report  individual  experiments  with  some  one  or  other  of  these 
devices — some  favorable  and  others  adverse.  Those  most  generally  in 
nse  have  consisted  of  some  application  of  a  sticky  nature  to  the  trunk  of 
the  tree,  whereby  the  feet  of  the  moth  may  be  encumbered^nd  from  which 
she  may  be  unable  to  escape.  Various  substances  have  t>een  used  for 
this  purpose,  of  which  I  will  mention  tar,  hird-lime,  refuse  sorghum  mo- 
lasses, printers'  ink,  slow  drying  varnishes,  and  melted  india-rubber;  this 
last  always  retnining  its  soft  viscid  state,  while  the  rest  become  dry  and 
hardened  by  exposure  to  the  air. 
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The  editor  of  tlic  Neic  England  Farmer  tliiuke  tbnt  oil  and  rosin,  boiled 
together  in  certain  proportiona,  n-bich  have  to  be  ascertained  by  "the 
rule  of  thumb,"  answers  a  better  pnrimse  than  tar,  because  it  docs  not 
dry  up  so  much  ou  hot  days,  and  therefore  docs  not  require  to  be  re- 
newed every  day,  as  tar  does. 

The  methods  of  application  of  these  subatances  have  been  as  diverse 
as  the  substances  themselves.  They  have  been  applied  either  directly 
around  the  body  of  the  tree,  or  over  a  broad  belt  of  clay-mortar,  or  on 
8trii>8  of  old  canvas,  on  sheep-skin,  on  stiH'  paper,  ou  the  under  side  of 
a  horizontal  aaddose-fltting  collar  ofhoards  fastened  aronnd  the  trunk. 
or  on  four  boards  nailed  together,  like  a  box  without  top  or  bottom, 
aronnd  the  base  of  the  tree,  to  receive  the  application  on  the  outride. 

Whatever  substance  is  used  must  be  renewed  as  often  as  it  becomea 
dry  or  as  the^urface  ceases  to  be  sticky  or  becomes  coated  with  a  mass 
of  captured  moths. 

It  canoot  be  denied  that  it  requires  a  great  deal  of  time,  labor,  and 
espcDse  to  continaally  renew  these  applications  on  every  tree  in  a  large 
.  orchard  during  so  many  months  of  the  year;  while  the  application  of 
tar  directly  to  the  hark  is  more  or  less  injurious  to  the  trees.  For  these 
reasons,  refuse  sorgham  molassea  will  he  found  much  better  than  tar 
for  the  purpose,  aa  it  does  not  harden  so  rapidly,  and  is  said  not  to  be  in- 
jurious to  the  tree.  In  neighborhoods  where  sorghum  is  grown,  it  is 
also  much  cheaper.  It  may  be  thickened  with  flour  to  bring  it  to  the 
right  consistency  for  use.  If  tar  is  used,  it  should  be  entirely  scrajied 
from  the  bark  when  the  season  for  which  it  was  needed  ia  over;  aud  if 
bandages  are  used  they  should  be  removed  at  the  same  time.  That  it 
will  pay  to  do  this  work  in  orchards  where  the  Oanker  Worm  is  known 
to  be  numerous,  there  cannot  be  the  least  doubt.  The  old  adage,  "  What 
is  worth  doing  at  all  is  worth  doing  well,"  was  never  truer  tlian  in  fight- 
ing this  Insect. 

Mr.  B.  D.  Walsh  calculates  the  cost  and  the  profit  iu  the  following 
way:"* 

To  head  the  Canker  Worm,  therefore,  efFectually,  the  trees  must  lie  turred  afreth 
evBry  day  trom  the  latter  eud  of  October  to  the  middle  of  Hay,  oi  to  nbout  the  time 
that  the  apple  leaves  are  completely  put  forth,  omitting  to  do  so  on  cold  ilaj's  in  the 
dead  of  winter.  Call  the  whole  not  time  150  days,  to  be  on  tliu  gafo  RiiJe,  A  man 
conld  certainly  tar  100  trees  in  an  honr,  which  would  make  150  honra,  or  fifteen  days' 
work  for  saving  the  apple  crop  of  100  trees.  Put  work  as  high  as  yon  please  and 
apples  as  low  as  you  please,  and  the  operation,  viewtd  as  a  question  of  doUani  and 
cents,  is  most  certainly  a  pa.viuR  one. 

"Apply  the  remedy  thoroughly  during  two  successive  years,  and  you 
have  utterly  routed  the  enemy,  and  this  is  more  es]>eciaily  the  case 
where  an  orchard  is  not  in  too  close  proximity  to  the  timber,  or  to 
slovenly  ueighbora  Fail  to  apply  the  remedy,  and  the  enemy  will, 
in  all  probability,  rout  you.  The  reason  is  simple.  The  female  being 
wingless,  the  insect  is  very  local  in  its  attacks,  eomotinies  swarming 
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in  one  orchard  and  being  ankuowu  ia  another' vhicli  is  but  a  mile 
away.  Thus,  after  it  is  once  eztenninated,  a  sudden  invasion  ia  not  to 
be  expected,  as  in  the  case  of  the  Tent  Caterpillar  and  of  many  other 
orchard  pests;  bnt  when  it  has  once  obtained  a  footing  in  an  orchard, 
it  multiplies  the  more  rapidly,  for  the  very  reason  that  it  docs  not  spread 
fast"  ' 

An  account  is  given  in  the  Western  Rural  of  a  very  good  plan  adopt- 
«kI  by  a  Mr.  Smith,  of  Des  Uoines,  Iowa,  for  applying  coal-tar,  molas- 
ses, or  other  Bticky  substance.  He  first  makes  a  slight  mound  of  earth 
aronud  the  tree,  smoothing  it  at  top;  brown  wrapping-paper,  to  be 
smeared,  is  then  tied  around  the  tree  and  turned  down  over  the  mound. 
The  moisture  of  the  earth  prevents  too  rapid  drying  of  the  tar,  and  the 
plan  proves  at  the  same  time  a  preventive  of  the  Gonnd-beaded  Borer. 

*'  For  those  who  wish  to  do  work  thoroughly  while  they  are  about  it, 
and  who  believe  that  a  little  extra  time  anil  expense  at  the  start  is  more 
than  saved  in  the  long  rnn,  I  do  not  know  that  any  better  contrivance 
oonid  be  recommended  than  the  hanging  tin  band  described  below.  But 
I  would  remind  the  reader  Ihat  even  so  perfect  an  '  estopper'  as  this 
may  measurably  fail  if  directed  aololy  against  the  moths.  The  worms 
that  hatch  below  the  trap,  aud  which  are  more  difBcnlt  to  manage,  must 
also  be  headed  off;  and  I  would  insist,  in  pursuance  of  this  object,  that, 
in  addition  to  the  directions  given  for  its  uEie,  tlie  musliu  be  tied  around 
the  tree  over  a  layer  of  cotton  wadding,  and  that  the  contrivance  be 
kept  on  the  tree  and  the  tin  oiletl  at  least  three  weeks  after  the  tree 
begins  to  leaf  ont  in  the  spring.  The  eggs  laid  below  the  trap  shoold, 
of  course,  be  destroyed  as  far  as  they  can  be,  and  such  destruction  in 
dealing  with  the  spring  species  will  be  facilitated  by  a  bandage  of  rags 
below  the  trap,  or  by  anything  that  will  afford  the  moth  shelter  for  her 
eggs  and  that  can  be  easily  removed  and  scalded ;  where  no  such  lure 
is  used,  }in  applicationof  kerosene  will  prevent  the  eggs  laitl  on  the  tree 
from  hatching.  Bnt  some  are  likely  to  be  laid  where  they  escape  the 
closest  Bcniliuy,  and  while  the  precantions  I  have  indicated  will  insure 
against  the  ascent  of  sui^ti,  whetlier  from  the  Fall  or  Spring  species,  with- 
out those  precantiorifi  some  of  the  newly-hatched  worms,  which  can  pass 
through  a  very  minute  crevice  or  over  the  smoothest  surtiice,  may  get 
into  the  tree ;  and  though  tliey  may  be  so  few  in  numbers  as  to  attract 
ao  atteuliou,  they  nevertheless  perpetuate  the  species  in  the  orchard." 

HANGraa  TIX  BAUD. 

This  banging  tin  band  was  first  described  in  the  Cultivator  and  Coun- 
try 6entten)an  for  May,  1873,  and  afterward  in  the  Illustrated  Annual 
Retjinter  of  Rural  Affairs,  published  by  Luther  Tuqker  and  Sou,  of  Al- 
bany, N  Y,,  and  is  very  favorably  spoken  of  by  that  careful  horticult- 
nral  writer,  Mr.  J.  J.  Thomas-  It  has  been  used  successfully  by  C.  L. 
Jones,  of  Newark,  K  J.,  and  we  should  advise  the  use  of  it,  if  kept 
properly  oiled,  over  ail  forms  of  troughs  wliatsoever,  lor  tiicy  too  often 
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get  filled  vifi  with  the  dead  boilies  of  the  moths  or  with  leaves,  or  get 
bridged  with  spider- web;  aud  where  fasteneti  directly  aronnd  the  tree 
mnst  iieeds  be  reuewed  as  the  girth  of  the  tree  increases. 

Fig.  4  repret^onts  the  coiitrivnnce,  "which  consiflts  essentially  of  a 
band  or  circle  of  tin,  a  fewiiiclies  ontside  the  trunk  of  the  tree,  and  held 
there  by  a  circle  of  muslin,  attached  to  the  tin  at  its  edge  and  drawn 
with  a  cord  at  the  top,  so  as  to  fit  the  tree  closely  and  preveut  the  iu- 
aeeta  from  getting  np  without  going  over  the  tin,  covered  with  a  mixture 

of  eat>tor-oil  and  kerosene;  as  soon  as  tbey 

touch  this,  tbey  drop  to  the  ground.    Fig.  6  is 

a  section  of  the  contrivance,  aud  Fig.  6  a  sec- 

tiou  of  the  union  of  the  tin  and  muslin,  eflented 

by  turning  over  the  upper 

edge  of  the  tin  before  it  is 
\bent  to  a  circle,  inserting 
II  ihe  edge  of  the  muslin, 
land  hiimniering  them  to-^ 

getlier.    The  tin  nmy  be 

about  three  inches  wide, 

and  long  enough  to  rest 

three  or   four  inchrs   off 

Fm.  *.~Cnuker-KDriii  Imp.       frOm  the  tlUllk,  wIlOll  IX'llt 


Fio.  5.— Swiijnoronbor- 


aroiiud  iu  the  form  of  a  hoop,  aud  secured  by  rivets  or  small  tacks. 
After  tlie  tin  and  musliu  are  attached  to  the  tree,  the  whole  inner  or 
lower  surface  of  the  tin  Is  daubed  with  a  mixture  of  equal  parts  of  kero- 
sene and  <;as tor-oil.  The  tin  aud  muslin  entirely  protect  the  oil  from  the 
sun  and  the  weather,  and  it  will  not  dry  for  several  days.  It  will  not 
ran  down,  as  the  eastor-oil  thickens  it.  Of  course  it  needs  occasional 
renewal,  with  a  small  brush  or  feather.  This  protector  is  kept  on  the 
tree  till  the  moths  disappear." 

TROUGHS  OF  OIL. 

Another  remedy,  calculated  to  prevent  the  moth,  and  the  larva  as 

well,  from  ascending  the  tree,  is  the  use  of  a  trough  to  contain  some 

substance,  asually  of  an  oily  nature,  which  kills  the  insects  as  they 

/  come  in  contact  with  it.    These  troughs  are  made  of  tin,  lead, 

^^    rubber,  iron,  or  other  substances.    The  principal  objections  to 

'  their  use  are  their  cost,  the  difBculty  of  fixing  and  kec|>ing  them 

in  their  places,  aud  the  injury  suffered  by  the  treea  when  their 

contents  are  washed  or  blown  out  and  fall  on  the  bark.    They 

ought  not  to  be  nailisd,  as  the  nails  are  found  to  be  injuriuns 

to  the  trees,  but  should  be  supported  by  a  few  wooden  wedges, 

driven  between  them  and  the  trunks.    A  stuffing  of  sea-weed 

or  fiue  hay,  which  will  not  absorb  oil,  is  much  better  than  one 

Fto.  s.    of  cloth,  cotton,  or  tow.     Before  the  troughs  are  fustened  and 

filled,  the  bo<ly  of  the  tree  shoukl  be  well  cuiited  with  claj  -piiiut  or  white- 
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wash,  to  absorb  ib.e  oil  Uiat  may  fall  upon  it.  Care  abonid  be  taken  to 
reoew  the  oil  as  often  aa  it  escapea  or  becoiuea  filled  with  tbe  insects. 
These  tronghs,  thoogb  costing  more,  will  be  found  less  troublesome  than 
tar,  and  may  safely  be  reconunended  and  employed,  if  proper  attentioo 
is  given  to  the  precautions  above  named. 

If  oil-troQghs  are  used,  it  will  b^  found  much  safer  and  surer  to 
sink  them  in  the  ground  close  around  the  butt  of  the  tree  than  to  wind 
them  around  the  trunk  higher  up.  There  will  then  be  no  chance  for  the 
yooDg  worms  to  get  np  between  the  trough  aud  tbe  tree,  and  all  danger 
of  hurting  the  tree  with  oil  or  tar  is  entirely  avoided. 

The  following  descriptioD  of  a  troagh  of  this  kind  is  taken  fixtnt  the 
report  of  a  comtnittee  chosen  to  award  a  premium  of  (100,  offeretl  in 
1871  (t)  by  the  Essex  (Mass.)  Agricultural  Society,  for  a  "new,  cheap 
and  efTectual  remedy  against  the  ravages  of  the  Canker  Worm": 

The  protector  used  lij  Mr.  Sawyer  is  (imply  a  trongh  or  ^tt«T  laid  npou  tlie  gmuud 
around  the  tree,  and  filled  with  noal-tor  fiY)iu  the  gRS-works.  The  troughfl  usivX  by 
Mr.  Safryer  ans  made  of  two-by-tfaree  Joiots,  sawn  from  two-inch  plank.  A  otiaunel 
an  inoli  or  more  deep  and  aii  iuuli  and  a  half  vride  is  grooved  oat,  aud  tbe  atook  ia 
then  tawed  off  in  a  miter-box  at  suitable  lengths  for  different  sised  trees,  and  the 
pieces  nailed  together,  one  eide  slightly,  so  that  it  can  be  easily  removed  when  placed 
aronnd  tbe  tree.  A  sqnare  bos  or  trough  is  thus  made  whirh  is  laid  level  ou  tha 
ground  around  the  tie«.  Tbe  space  between  tTongb  and  tiee  trunk  is  flUiid  with  dirt, 
the  tzoDgh  itself  filled  with  coal-tar  ftom  the  gas-works,  and  the  work  ia  done. 

The  tar  has  roain  oil  mixed  with  it,  aud  is  stirred  up  or  replenished 
three  or  four  times  in  autumn,  aud  the  same  iu  spring, 

"On  plowed  land  it  is  easy  to  level  up  the  earth  around  tha  tree,  but 
on  grass-ground  it  may  be  necessary  to  carry  sand  or  dirt  od  which  to 
place  the  trough.  The  troughs  first  used  by  Mr.  Sawyer  had  a  cover 
of  boards  to  prevent  the  rain  and  leaves  from  getting  into  the  tar.  But 
be  finds  the  plain  troughs  just  as  efiecti\'e  at  less  than  half  the  expense, 
although  they  require  a  little  more  care.  Ue  states  that  he  made  his 
troughs  himself,  and  that  they  cost  from  twelve  to  seventeen  cents  per 
tree.  Of  course  they  can  be  made  from  the  cheapest,  coarsest  plunk, 
and  after  they  are  laid  down  the  tar  will  help  to  preserve  thera  mouy 
years. 

"  The  cost  of  the  coal-tar  is  said  to  be  small.  Mr.  Sawyer  states  that 
he  found  it  necessary  to  stir  the  tar  but  two  or  three  times  in  the  spring 
or  fall,  aud  that  few  tronghs  required  relilliug.  At  the  time  of  holding 
the  annual  fair  in  Gloucester,  he  told  us  tliat  by  stirriug  the  tar,  then 
in  the  troughs,  many  of  them  would  effectually  bar  the  passage  of  the 
grub.  These  stateuieuts  seem  to  show  that  the  ti-eea  will  requii-e  but 
little  labor  or  expense  for  several  years  after  the  troughs  are  put  down. 
The  testimony  of  other  parties  who  have  used  these  tronghs  is  unani- 
mous as  to  their  efTectiveuess  when  properly  used. 

"The  tronghs  used  by  Mr.  Leach  differ  from  those  of  Mr.  Sawyer 
only  ia  having  a  triangular  channel,  which  Mr.  Sawyer  admits  to  be  an 
iniproveiuent.    Mr.  Leach  thinks  his  troughs  can  be  furnished  read^ 


oXnOO'-^lc 


188      KEPOBT  UNITED   STATES  ENTOMOLOGICAL  COMMISSION. 

for  the  trees  at  25  cents  each,  as  orcharde  average.    Of  coarse  the  ex- 
pense will  depend  largely  ou  the  quality  of  the  lumber  used." '"" 

Another  contrivance  ia  an  old  one  tliat  has  been  employed  for  nearly 
forty  years  in  Massachusetts,  and  lately  used  with  satisfaction  by  Mr. 
John  G.  Barker  (when  gardener  to  Mr.  G.  G.  Hnbbard),  of  Cambridge. 

Fig.  7  ia  ft  MCtion  of  the  whole  contrivance— o  a  being  the  zinc  roof  over  the  oU 
tronghs,  b  b;  d  d,  the  enrface  of  the  eftrth ;  e  e,  tbe  tar  or  line  nhich  is  nsed  to  fill  the 
box  aTonnd  the  tree. 

Fig.  B  is  a  smaller  view  of  tbe  same.  The  box  Is  iqnare,  large  enough  to  leave 
abont  foDr  inches  of  space  aionnd  the  tree ;  is  sunk  some  fonr  incbeH  in  tbe  gronnd, 
and  riseBaboattenlDOhes  above  the  surface.    The  trongh  ^i    i    y, 

ii  iu  shape  like  the  letter  V,  two  Inebes  deep,  and  is  made  ^SV  tSy" 


tia.  7.— Ctuiker-worm  tnp.  Fio.  S.— Cacker-wDr 

bj  a  tinman  l>efore  nailing  on  tbe  box;  It  Is  tacked  on  two  incbes  below  tbe  upper 
•dge  of  the  box,  and  then  the  roof  ie  plaoed  in  position  and  secured  by  a  single  scraw 
into  tbe  upper  edge  of  each  side  or  board.  It  mnst,  of  eonrse,  l>e  placed  in  a  level 
posilion,  to  bold  the  oil.  This  is  done  by  means  of  a  spade  used  in  setting  the  box  in 
the  eartb.  The  l>ox  and  roof  are  nearly  completed  in  tbe  tinsbop,  bnt  tbo  comer  of 
both  mnst  be  left  open  till  placed  aronnd  tbe  tree,  irben  the  parts  are  soldered  to- 
getber.  The  roof  in  about  fonr  and  a  half  inches  wide,  with  tbe  outside  turned  under 
about  tbe  fourlb  of  an  inch,  to  keep  it  stifF  and  in  aiiape.  In  order  to  examine  thu  oil, 
and  to  gte  that  all  is  rigbt,  it  is  necessary  to  loosen  one  of  the  screws.  Tbe  box  will 
vary  somewhat  in  size  with  the  magnitude  of  the  tree;  with  a  trunk  six  inches  in 
diameter,  the  box  should  be  about  fonrteen  inches  square  and  fourteen  inches  high ; 
for  a  tmnk  a  foot  in  diameter,  it  should  be  about  twenty  inches  sqnare;  but  a  vari- 
ation of  two  or  three  inches  wonld  not  be  of  great  importiiuce.  A  few  inches  of  tan- 
bark  or  lime  placed  within,  is  for  tbe  purpose  of  preventing  tbe  moths  iVom  mtcending 
Inside.  One  pint  of  crude  petroleum  (costing  3  cents  per  tree,  at  Si  cents  per  gallon) 
is  euou){b  for  each  tree. 

With  a  little  caro  in  making  a  close  connection  between  the  V-ahajied 
trongh  and  the  box,  the  above  contrivance  must  work  to-perfection,  as 
indeed  Mr.  Barker  found  it  to  do.  Yet  on  account  of  tlie  greater  labor 
and  exjtense  of  making  and  using  it,  and  of  tbe  greater  difficulty  of  ex- 
amining beneath  it,  the  banging  tin  band,  describe<l  as  used  by  Mr. 
Jones,  is  preferable. 

Belts  of  cottou  wool  have  been  used  toeutangle  the  feet  of  the  moths, 
and  collars  of  tin  plate,  fastened  around  the  trees  and  slo])ing  down- 
wards like  an  inverted  funnel,  have  been  proposed,  upon  the  supposi- 
tiou  that  the  moths  would  not  be  able  to  creep  in  an  inverted  position 
beneath  the  smooth  and  sloping  surface. 
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OLASSIFICATION  OP    C0MTHITAN0B8    AMD    PEEOAUTIONS    MEOESSAKT. 

"  K'ow,  all  tbese  applianceB,  of  whatsoever  character,  are  divisible  into 
two  classes :  First,  those  which  preveiit  the  ascensiou  of  the  moth  by 
entODgliDg  her  feet,  iiud  trapping  her  fast-,  or  by  drowning  her ;  and, 
secoud,  those  which  accompliish  the  same  end  by  prereuting  her  from 
getting  a  foothold,  and  thus  causingherrepeatcdly  to  fall  to  the  ground 
until  she  becomes  exhausted  and  dies. 

*'  The  remedies  of  the  first  class  are  thoroughly  effectual  when  applied 
understand  in  gly  and  persistently.  And  by  this  I  mean,  that  the  or- 
chardist  must  know  that  many  of  the  moths  of  veriiata  aud  most  of 
those  of  pometaria  issue  in  the  fall  of  the  year,  and  that  the  applications 
must,  in  consequence.,  be  made  at  least  as  early  as  the  latter  part  of 
October,  and  that  they  must  be  kept  in  effective  condition,  through  all  but 
freezing  weather,  till  the  leaves  have  well  put  out  in  the  tbllowing^ 
spring,  and  that  if,  at  any  season,  the  parents  or  the  vonns  are  ruu- 
uing  in  great  numbers,  they  may  bridge  over  the  obstacles  with  their 
dead  t>odies,  over  which  the  later  individuals  can  iiass,  in  which  case  a 
renewed  application  must  be  made.  Furthermore,  he  must  know  that 
many  of  the  moths — fhistrated  in  their  efibrts  to  climb  the  tree — will 
deposit  their  eggs  near  the  ground  or  anywhere  below  the  application, 
SBd  that  the  young  worms  hatching  from  them  are  able  t«  pass  behind 
the  slightest  crevice  or  over  the  finest  straw.  Thus,  if  troughs  are  ased 
around  the  trunk,  they  must  be  fltteil  over  a  bandage  of  cotton  woo), 
cloth,  hay,  or  seaweed,  so  that  when  the  trough  is  drawn  tightly  around 
the  tree,  it  will  do  no  injury,  and  at  tlie  same  time  all  the  ineqnalitiea 
of  the  bark  will  be  filled  up ;  "  the  joint  must  likewise  be  kept  smeared 
either  with  tar  or  molasses,  and  then  the  worms  wlU  not  be  able  to  pass; 
la  the  neglect  to  thus  fasten  them,  lies  the  secret  of  failure  which  many 
report  who  use  such  troughs. 

"  Con  trivances  of  the  second  class  are  of  no  avail  whatever,  for  although: 
the  moth  is  nnable  to  travel  over  a  very  smooth  sarface,  I  know  from 
experience  that  the  young  worms  can  march  over  the  smoothest  glass 
by  aid  of  the  glutinous  silken  thread  which  they  are  able  to  spin  &om 
the  vf ry  moment  they  are  born.  For  the^e  reasons,  even  the '  Merritt's- 
Patent  Tree-Protector,'  which  was  so  well  advertised  by  Mr.  Howard 
in  his  otherwise  excellent  article  on  the  Canker  Worm,  in  the  Michigau 
Agricultural  Report  for  1865,  must  be  classed  with  the  worthless  pat- 
ents. This  'Protector'  consists  of  a  ring  of  glass  grooved  below  and 
hung  from  the  tree  by  a  tent  of  canvas,  to  which  it  is  fastened  by  au 
iron  clump." 

The  first  year  that  tar,  iiik,  or  any  substance  which  kills  the  moth  is 
used,  there  is  constant  danger  that  the  moths  will  appear  in  such  nam- 
bers  as  to  "  bridge  over,"  and  thus  enable  some  to  cross  on  the  dead  bodies- 
of  their  comrades.  But  after  an  orchard  has  been  well  protected,  there 
is  little  danger  that  the  moths  will  next  year  go  up  in  sufficient  numbers 
to  do  this. 
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Le  Bakon's  trap.— Dr.  William  Le  Baron  fonnd,  in  1871,  that  by 
att-acbing  a  band  of  polished  tin  closely  around  the  trunk  of  the  tree, 
so  that  the  female  moths  could  not  ascend  the  tree  without  crossing  this 
band,  the  moths  were  to  a  large  extent  checked  in  their  ascent,  not  from 
inability  to  cross  the  band,  but  from  being  baffled  in  their  instincts. 
This  preventive,  however,  was  not  thorongh;  but  by  fastening  the  tin 
band  over  a  ling  of  roi>e  witli  which  the  trunk  of  the  tree  waa  encir- 
cled, so  that  both  the  upper  and  lower  edges  of  the  band  might  stand 
ont  free  from  tlie  trunk,  the  moths  were  completely  baffled,  and,  if  they 
reached  the  upper  edgeof  the  band,  would  not  descend  inside  so  &»  to 
reach  the  trunk  again. 

Mr.  K.  M.  Milliken  exi>erimented  with  this  tin  and  rope  trap  in  1873 
on  a  small  orchard  of  39  trees,  and  gave  the  following,  in  the  Prairie 
Farmer,  as  his  experience : 

In  18T3  I  npplied  the  rot»e  auit  til)  in  this  way:  I  nailed  a  rope  tiglit  around  ths 
tree,  took  tin  Dve  iaches  wide  and  Bailed  it  ou  the  rope,  half  the  tin  ft))OTe  tb«  rop« 
and  half  bnlow  it.  I  put  it  ou  with  three-peiiny  naili.  After  I  pnt  the  tin  on,  I  took 
lime  and  a»ad  and  made  a  thin  mortar  and  poured  it  in  on  the  rape  to  atop  any  ho]«a 
that  DTigliC  be  left.  When  the  tin  geta  full  below,  they  ivitl  get  on  the  tin,  but  wont 
go  down  above  to  get  on  the  tree.  I  saw  then  on  the  tin  (that  is,  the  moth),  bnt 
did  not  SCO  oDO  above  H.  I  have  known  some  to  try  It  on  a  few  trees,  and  condemn 
it  becanneit  waanot  BUccessful.  If  the  trees  don't  atond  more  than  two  rode  Apart  tba 
wind  will  carry  plenty  of  the  worms  from  one  tree  to  another  t^i  strip  it.  My  treea 
stand  fully  two  mds  apart,  and  in  1872  they  were  one  complete  mnse  of  webs,  mada 
by  the  wind  carrying  the  worma  from  one  tree  to  another.  My  trees  measure  from 
two  to  foar  feet  in  circumference,  and  it  did  not  cost  mo  twelve  cents  for  oach  tree. 

'*If  the  trnnk  is  kept  clean  below  tbe  trap,  and  an  application  of 
kerosene  made  to  the  eggs  from  time  to  time,  thei-e  will  be  no  neces- 
sity for  plastering  the  upper  part  of  the  trap.  It  is  more  difficult  to 
eheck  tbe  ascent  of  the  young  worms  than  their  parents,  because  of 
their  minate  size  and  jrawer  to  travel  over  the  smoothest  surfaces. 
Tbe  best  way  to  do  it  is  by  greasiug  tbe  eggs  and  (bus  preventing  tbeir 
hatching.  If  tbe  tin  is  smeared  with  a  mixture  of  equal  parts  of  kero- 
sene and  castor  oil,  it  will  prove  still  more  effectual." 

Dr.  Le  Baron  says  fiirther:"" 

There  is  a  period  of  sboat  three  weeks  between  the  time  of  the  laying  and  that  of 
the  hatching  of  the  egge,  when  tbe  whole  generation  of  the  apring  Caukei  Worms  is 
•afely  ensconced  under  the  scales  of  bark  on  the  trunk  and  larger  brandies;  no  matter 
whether  they  are  deposited  in  the  fall,  the  winter,  or  tbe  spring,  they  are  all  tbero 
now,  andJiiBt  to  the  extent  that  we  can  destroy  these  eggs  we  shall  exterminate  tbe 
Canker  Worms.  It  follows,  therefore,  that  if  we  scrape  off  the  scales  and  bum  tbem 
we  shall  prevent  the  hatching  of  a  considerable  proportion  of  the  worms.  Yet  many 
will  remain ;  probably  the  greater  part  of  tbem  will  adhere  to  small  scales,  which  onr 
scraping  will  not  remove.  Bnt  by  removing  the  larger  eealea  the  remaiuder  will  be 
more  or  less  exposed,  and  the  application  of  auy  wash  that  wo  may  desire  to  make 
will  be  rendered  easier  and  more  efflcacioiin.  Having  scrnped  olF  the  larger  scales, 
therefore,  the  next  thing  will  be  t^  apply  some  substance  which  will  destroy  the  eggs 
without  injuring  the  tree.    Is  any  such  snbstance  known  T    We  have  applied  soft 
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«o»p  and  a  solution  of  PariB  green  to  the  eggs  of  the  Canker  Worm  moth  without 
deatrojing  their  vitulitj,  bat  the  leant  touch  of  keroaeue  oil  is  fatal  to  them.  Can 
thia  anbstanoe  I>e  Applied  safely  to  tlie  trunks  and  branches  of  trees!  Soma  half 
dosen  ezperimeDts  perfbrmed  by  myself,  and  recorded  in  iny  second  annual  report, 
go  t4>  show  that  it  can.  Still,  itiseopoirerfnl  an  article  that  we  have  never  ventnrod 
to  advise  ita  use,  iDdiaoriniinately.  We  need  fnrthcr  eziieriraents  and  on  a  laiget 
euule.  We  woold  advise  its  use  the  lint  year  on  only  a  part  of  the  trci>4,  and  thoao 
the  leoeit  vuluable.  At  any  rate,  the  woritia  ivill  destroy  your  trees  in  a  few  yeaia, 
and  a  desperate  disease  snoietimes  requires  a  desperate  remedy. 

It  may  be  Eisked  vthetlier  some  less  powerful  wash  will  not  answer  the  purpoM. 
None  is  known  with  certainty.  We  have  heard  of  common  lye  from  wood  ashes  being 
used  effectually,  but  the  statement  waa  too  indeHnite  to  have  uiuoli  weight.  If  the 
lye  were  pretty  stroug,  and  especially  if  it  could  be  applied  hot,  it  appeiirs  to  us  that 
it  would  be  as  likely  to  prove  cfitctual  ss  any  vvjih  we  can  think  of  le.-«  potent  than 
th«  kerosene.  It  would  be  interesting  to  experiment  with  lye  of  different  degrees  of 
strength;  and  if,  as  we  have  intimated,  it  could  be  Bo^^■ed  out  hot  from  a  large  kettle 
set  in  the  orchard,  it  would  undoubtedly  be  more  eDeotuivl,  aud  would  require  the 
lye  to  be  of  less  strength. 

We  have  stated  thut  this  treatment  must  be  limited  to  about  three  weeks  in  tlw 
year,  being  the  time  between  the  laying  and  the  hatching  of  the  eggs,  The  reader 
may  unk  how  he  can  definitely  determine  this  tine.  No  fixed  time  can  Ue  slated  In 
advance.  It  may  vary  iiearly  a  month,  according  to  season  aod  latitude.  The  only 
way  to  det«imine  it  is  to  examine  the  trees  from  time  to  time,  in  the  edge  of  ths 
oveuiug  when  the  moths  are  moet  active,  and  observe  when  they  have  itopt  run- 
ning fur  the  seassD)  give  a  week  longer  to  make  sure  that  they  have  alt  gone  up,  and 
then  scrape  the  trees  and  apply  the  wash  between  this  time  and  the  hutching  of  the 
eggs,  which  takes  place  about  the  time  the  apple  leaves  are  beginning  to  expand, 
and  the  red  currant  to  blossom. 

JABRDia  AND  BDRNINO.— ;"YiKilaDoeis theprice  of  reward,  and  a«  it 
ia  always  easier  to  prevent  than  to  cure,  it  were  well  for  the  owners  of 
youDg  orchards,  in  neighborhoods  where  the  Canker  Worm  is  known 
to  exist,  to  keep  a  sharp  lookout  for  it,  so  that  apon  its  first  appear- 
ance tlie  evil  may  be  nipped  in  the  bud.  In  the  same  manner  that  it  ia 
exterminated  in  the  individaal  orchard,  in  like  manner,  it  may,  by  con- 
cert of  action,  be  exterminated  &om  any  given  locality. 

"  The  worms  should  not  be  allowed  to  reach  the  leaves,  bat  where  they 
hare  thus  been  allowed  it  is  best  to  strew  the  ground  lightly  with  straw 
on  a  calm  day,  give  the  tree  a  good  jarring,  which  will  sospeud  all  the 
worms  in  midair,  cut  loose  the  suspended  worms  by  swinging  a  pole 
above  them,  which  breaks  their  silken  tlireads  and  causes  them  to  fall 
to  the  ground,  and  then  set  Are  to  the  straw.  A  Canker  Worm  holo- 
canst  will  be  the  result  and  if  this  is  done  on  a  calm,  clear  day,  with  a 
little  care  the  tree  need  not  be  injured.  Even  if  the  lire  is  not  made, 
(lie  worms  may  be  prevented  from  retuniinR  to  the  tree  by  the  same 
means  which  were  employed  to  keep  off  the  ])erfect  females." 

Washes  and  dustings. — Itin  said  than  Bome])erKons  havesaved  their 
trees  from  tliCRc  inserts  by  freely  dusting  air-slacked  lime  over  them 
while  the  leaves  were  wet  with  dew.  Showering  the  trees  with  mix- 
tures that  are  found  useful  to  destroy  other  insects  has  been  tried  by  a 
lew,  and  although  attended  with  a  good  deal  of  trouble  and  expense,  it 
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may  be  worth  our  while  to  apply  sach  remedies  upon  small  and  choice 
trees. 

Dr.  Harris  tells  us  (p.  339)'"  that  Mr.  David  Haggerston,  of  Water- 
town,  Mass.,  baa  used  for  this  purpose  a  mixtbre  of  water  and  oil-soap 
(au  article  to  be.proeuied  from  the  mauufactories  where  whale-oil  is 
purified),  iu  the  poi-portiouof  one  pound  of  the  soap  to  seven  gallons  of 
waterj  and  he  stated  that  this  liquor,  when  thrown  on  the  trees  with  a, 
garden  engine,  will  destroy  the  Canker  Worm  and  mauy  other  insects 
without  injuring  the  foliage  or  the  iruit. 

pABts  GBEEN. — Mr.  E.  F.  Cartis,  of  Bockford,  III.,  described,  in  1874, 
the  successful  use  by  him  of  Paris  green  in  water,  as  had  been  sug- 
gested by  Dr.  Le  Baron.  He  applied  this  mixture — a  table-spoonful  of 
Paris  green  to  a  dozen  quarts  of  water — with  a  large  syriuge,  to  destroy 
the  worms  on  the  leaves.  He  says :  *'  When  the  worms  are  all  batched, 
as  nearflj]  as  can  be  judged,  give  the  trees  a  goodwettiugdowu,  and 
if  afterward  it  is  discovered  that  tbey  were  not  all  killed,  put  ob  more, 
but  usually  oue  wetting  will  answer.  I  know  orchards  that  in  1872 
were  covered  with  this  worm,  the  foliage  and  fruit  crop  completely 
destroyed,  that  were  treated  as  above  last  year  [1873J  with  perfect  suc- 
cess— the  worms  killed,  and  the  orchards  produced  fine  crops  of  apples. 
This  liquid  wUI  not  only  destroy  the  Canker  Worm,  but  the  myriads  of 
insects  that  are  to[oJ  small  to  be  seen  upon  the  foliage  of  the  trees. 
One  party  says  that  after  using  it  last  year  in  his  orchard  the  foliage 
made  such  a  luxuriaut  growth  and  so  dark  a  green  that  it  was  almost 
black.""  It  can  be  used  just  as  safely  ia  the  flower-garden,  destroying 
the  insects  that  infest  the  shrubbery,  as  in  the  orchard." 

Muriate  o?  lime. — "As  for  muriate  of  lime  [t.  0.,  burnt  oyster-shells 
and  salt,  to  be  strewn  upon  the  ground),  which  has  been  so  earnestly 
recommended  as  a  preventive,  by  interested  parlies,  here  is  what  Mr. 
Sanford  Howard  says  of  it  in  the  Western  Rural  of  August  18,  18G6, 
and  Mr.  Joseph  Breck,  editor  of  the  old  American  Journal  of  Horticult- 
ure; G.  C.  Brackett,  correspondent  of  the  Maine  Farmer,  and  several 
other  persons  with  whom  I  am  acquainted,  all  testify,  after  haviug 
thoroughly  tried  it,  to  its  utter  worthlessuess  for  this  purpose: 

"The  editor  of  the  Farmer  says,  there  are  statements  to  the  effect 
that  a  substance  called  Gould's  muriate  of  lime,  applie<l  to  the  soil  in 
autumn,  had  entirely  prevented  the  subsequent  appearance  of  Canker 
Worms  on  trees  standing  on  the  ground,  although  the  trees  had  pre* 
Tioosly  been  much  damaged  by  the  insect.  It  is  also  stated  that  on 
other  trees,  not  ten  rods  distant,  where  none  of  the  so-called  muriate'of 
lime  was  applied,  the  worms  were  very  destructive. 

"I  cannot  think  that  this  amounts  to  any  proo^  that  the  snbstauce 
applied  destroyed  the  worms,  or  bud  any  ettect  on  them.    The  uuu> 

;b«  Injury  wUcb  the  polwni  did  lo  llie  Iwtm.] 
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appearance  of  the  insect  !u  tbe  case  alluded  to,  was  probably  dae  to 
other  causes.  If  this  sntrstance  will  kill  or  iujare  the  insect  in  any  of 
its  stages,  it  wonld  be  easy  to  prove  it  by  a  direct  application  to  soil 
contaiuiug  insects,  in  a  box.  Several  years  ago,  I  took  pains  to  make 
a  particnlar  experiment  with  this  so-called  muriate  of  lime,  the  result 
of  which  was  that  the  Canker  Worm  underwent  its  transformations 
natarally,  and  to  all  appearance  healthfully,  in  a  soil  composed  of 
nearly  fifty  per  cent  of  the  articles  of  which  it  was  said  a  small  propor- 
tion only  was  necessary  to  totally  destroy  them.  If  the  snbstnnce  is 
tbe  same  in  compositiou  now  that  it  was  then,  it  is  reasonable  to  sup- 
pose that  the  result  of  its  application  would  be  the  same." 

Pltjggino  bttlphub  III  THE  TBEE. — The  often  repeated  recommen- 
dation to  bore  holes  in  the  trunk  of  the  tree  with  an  auger,  fill  the  hole 
with  sulphur,  and  close  the  orifice  tightly  witli  a  plug,  which  originated, 
some  years  sbice,  in  the  inventive  brain  of  some  Prairie  Farmer  corre- 
spondent, is  altogether  too  absnrd  to  need  consideration;  for  it  is  well 
known  to  entomologists  that  many  caterpillars  will  thrive  exceedingly 
well  on  leaves  that  have  been  thickly  sprinkled  with  sulphur,  so  that 
ihe  impregnation  of  the  leaves  with  the  sulphur,  if  it  took  place,  would 
be  of  no  avail;  and,  moreover,  it  is  also  known  that  the  sulphur  thna 
introduced  will  remain  unchanged  and  unabsorbed  in  the  tree  for  years, 
having  no  effect  upon  the  leaves  whatever.  The  same  may  be  said  of 
the  use  of  quicksilver  in  the  same  way.  The  practice  of  driving  nails 
into  the  tree  for  the  same  purpose  is  equally  absurd. 

FAiiL  PLOWiNa. — "A  good  deal  has  been  said  both  for  and  against 
faXl  plowing,  and  the  following  discussion,  ^hich  took  place  at  the  No- 
vember (1868)  meeting  of  the  Alton  (III.)  Horticultural  Society,  will 
afford  a  sample  of  the  different  opinions  held  by  individuals : 

"  Dr.  Long  took  the  ground  that  fall  plowing  was  one  of  the  best  and 
surest  means  of  eradicating  those  insects  which  stay  in  the  ground  over 
winter.  He  said,  some  five  or  six  years  ago  my  orchard  was  badly  in- 
fested with  the  Canker  Worm;  by  late  cultivation,  I  almost,  if  not  en- 
tirely, got  rid  of  them. 

t'Dr.  Hull.  I  do  not  believe  that  fall  plowing  will  destroy  the  lar- 
VEB  of  insects  to  any  extent.  I  have  dag  up  frozen  lamps  containing 
larvte  that  were  not  affected  by  freezing.  I  think  tbe  Canker  Worm 
will  not  spread  here  as  in  New  England. 

"J.  HuoGiNB.  I  have  been  led  to  believe — contrary  to  Dr.  HulPs 
statement — that  they  will  spread,  and  feel  that  there  is  great  danger 
of  their  spreading.  I  believe  fall  plowing  a  great  aid  in  the  extermi- 
nation of  them.  Cites  a  case  where  they  have  been  almost  entirely 
destroyed  by  late  plawing,  in  an  orchard  that  was  nearly  ruined  by  them. 

"Dr.  Hull.  If  it  be  true  that  they  will  spread,  why  is  it  that  none  of 
Dr.  Long's  neighbors  have  themt    He  says  he  was  badly  overrun  with 
them,  and  the  feet  that  bis  neighbors  were  not,  I  think  confirmation  of 
my  statement  that  they  will  not  spread. 
13  E  0 
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"  Dr.  Loira.  My  brothel's  orchard,  ai^oining  inino,  had  double  as  many 
as  my  owii.  He  fall  ploved,  and  lias  very  few  left.  He  also  citus  the 
case  of  an  old  orchard,  in  this  section,  tLat  was  alaioat  dcatroyt^d  by 
them,  but  &1I  plowing  has  almost,  if  not  entireiyi  destroyed  tlieiu." 

The  following  item,  from  the  Saw  York  Weeklj/  TribuM  of  Fubroaty 
20, 1869,  also  bears  on  this  point; 

Canker  worub  dxstroyed  bt  plowing.— Ut.  McNeil  Wltherton,  in  anawer  t« 
W.  V.  Monroe's  requeat:  "I  will  state ttisC  I  think  tbut  tbe  Caukei-  Wuriu  e«u  tra  de- 
■Irojed  by  ploniDg  the  grooDd  where  tliej  Are  late  id  the  fiill.  The  lt8lU  of  Jiovem- 
ber,  1867,  I  was  at  my  sod  Duvi<l'a,ia  WiMWDnln.  ^etollllne  that  IheCsLker  Worms 
irore  In  hfa  orchard,  and  had  Injored  hln  apple  trees  very  mach  the  pant  acnKon ;  that 
a  mau  who  owna  a  onraecj  and  keepi  apple  tnwH  fur  sale,  nrut  into  tUe  orchard  atul 
examined  tli«  tie«a  and  worms,  and  said  It  was  the  Canker  Wurm  that  wan  injuring 
bis  orchard.  I  told  him  tbat  about  flft;  years  ago  they  bad  been  iu  my  father's  or- 
ebardsomeeizyeara,  and  killed  a  largo  number  of  the  trees;  that  we  plowed  it  late 
In  the  full,  and  have  never  seen  the  Canker  Worm  thrre  since,  I  ailvisMl  bim  to 
plow  bis  ordianl  immediately.  The  next  day  be  plowed  it  na  Far  as  the  irornis  bad 
been  in  ib  I  roceived  a  letter  Atira  liim  a  few  weeka  ago,  stating  tbat  tiie  Caukei 
Worms  were'  not  ia  bis  orcbanl  this  year,  aud  those  trees  that  were  Loured  and  not 
killed  last  year  revived  some  this  year." 

Mr.  Gyms  Thomas  reprints,  in  the  Sixth  Illinois  Iteport.,  1S7G,  pi. 
21,  an  extract  from  the  Western  Rural^  in  which  the  Writer  stales  tUat 
in  the  lost  of  June,  after  the  worms  had  left  the  trees  aud  burrowed  in 
the  ground,  be  plowed  or  summer  fallowed  one  of  his  orchanjs  wbidl 
had  been  eaten;  he  afterwards  cross-itlowed  it  and  sowed  it  with  rye. 
The  next  year  ho  caufxlit  no  moths  in  this  orcbari],  tlie  lolinge  was  not 
eaten  at  all,  and  be  bad  a  good  crop  of  np|>lcs  on  It,  while  ull  of  bis 
other  orchunls,  though  tarred,  were  bailly  eaten,  aud  he  had  no  crop  of 
apples  on  them. 

"  Now  there  is  no  doubt  but  late  fall  plowing  will  prodaco  somewhat 
difiiarcnt  effects,  according  to  the  character  of  the  soil,  the  de|itli  of  the 
plowing,  and  esiwcially  the  siiecies  of  the  iusect  to  be  dealt  witb,  but 
tbat  it  is  more  generally  beuedcial  than  othenviae  as  a  means  agaiiiitt 
tbe  si)riiig  species  I  am  perfectly  convinced,  and  as  for  the  assertion  of 
Mr.  William  P.  Lippincott,  of  Vernon,  Iowa,  made  some  time  ago,  in  tlie 
Jowa  ffomettebdf  namely,  that  it  left  the  ground  full  of  barbois  for  the 
next  year's  breeding,  it  suffices  to  say  tliat  the  insect  does  not  breed  in 
the  gronnd,  and,  holes  or  no  holes,  the  worms  will  pouetrate  the'soil 
whenever  the  time  arrives  to  change  to  chrysalis.  After  the  summer 
months  tbe  insect  invariably  lies  in  titecliryaalis  state  snugly  entombed 
in  a  little  earthen  coll  very  thinly  lined  with  silk,  from  two  to  six  inches 
b^ow  the  surface.  This  cell,  though  frail,  is  a  sufficient  protection,  so 
long  as  it  is  whole,  from  any  excess  of  moisture,  aud  at  the  same  time 
prerenta  too  much  evaporation  in  case  of  summer  drought  or  dry  whiter 
freezing.  Here  the  distinction  between  the  two  species,  in  tbe  manner 
in  which  the  cocoon  is  constructed,  is  particularly  important,  from  the 
practical  standpoint. 


ovGoo<^lc 


SEHEDIES  AQAUrer  CANK.BB  W0B1C8.  19S 

^Tfae  SijringOanker  Worm,  with  tlBoliryBalis  form  edinftslmpTbearUion 
vavitj',  will  be  very  materially  affected  by  late  fall  plowing  of  the  soil, 
especialiy  if  tlie  mil  be  of  saoh  natare  as  to  crnmble  easily;  for  I  bave 
proved  )>yex|>eiiiDent  tbat  wbenorer  this  fragile  cocoon  is  distarbBil  or 
broken  open  in  cold  weatlter,  as  it  rery  readily  is  by  diatarbaiioe  of  tbe 
soil,  at  tbat  season  tbe  citrjsalis  has  not  tlie  power  to  pouetrate  the 
i;roond  again  or  to  form  a  seooQd  cavity,  and  in  the  great  tni^ority  of 
instaooes  cither  rots,  dries  oat,  bcoomcs  moldy,  or,  if  on  the  surface,  ts 
destroyed  by  birds. 

"Even  summer  plowing,  if  performed'  atter  the  first  of  Jnly  wontd 
work  beneficially;  aud  it  is  for  this  reason,  that  clean,  well-cultivated 
orchards  are  more  fico  from  tbe  altaeks  of  thi^  insect,  than  slovenly 
jind  neglected  ones.  The  only  advantage  of  late  &n  plowing,  lies  in  tbe 
faets,  tbat  tbe  chrysalis  Is  at  that  time  too  benambcd  to  work  itscl  f  into 
tbe  ground  and  form  another  cell,  and  that  birds  are  then  harder  pushed 
for  food,  aud  more  watchful  for  any  such  daiuty  morceau, 

"As  to  the  efBcJeney  of  bogs,ia  rooting  up  and  devouring  the  chrys- 
nlids,  during  the  summer  months,  abuudant  favorable  testimony  might 
be  dted;  but  the  facts  are  too  obviouH  to  need  argnmenU 

"'With  tbe  Fall  Canker  Worm,  on  the  contrary,  these  measures  will 
avail  little,  if  anything;  for  the  cocoon,  composed  of  a  thick  layer  of 
yielding  silk  etrerigtbened  by  the  interweaving  of  particles  of  earth,  can; 
not  be  broken  oiieu  by  any  such  proccsBcs,  and  a  dozen  plowings  would 
not  expose  a  single  chrysalis.  Without  doubt  we  have  in  UiKse  facts  a 
valid  explanation  of  the  contradictory  experience  as  to  the  value  of  f<ill 
l>1owing  or  the  use  of  bogs  iu  an  orubanl  as  canker-worm  checks. 

"  That  the  breaking  open  of  the  chrysalis  of  tbe  Fall  species  would  be 
equally  injurions  to  that  species  seems  to  be  shown  by  the  result  of 
vxperimoiita  which  I  made  in  1875,  in  trying  to  raise  the  ]>erfuct  insects 
from  ooeoons  whicb  I  bad  cut  open  in  order  to  examine  the  chrysalids. 
From  53  chrysalids,  two  of  which  wore  males  and  the  rest  females,  I 
obtained  only  2  male  and  25  female  images;  tbe  remainder  all  perished 
by  rot,  induced  doubtless  by  this  premature  opening  of  tlie  ooeoons." 

Dr.  Harris  says***  tbat  Mr,  S.  P.  Fowler  and  Mr.  John  Kcnrick,  of 
Newton,  Mass.,  advise  ns  to  remove  tbe  soil  to.the  distance  of  four  or 
five  feet  from  the  trunk  of  the  trees,  and  to  the  depth  of  six  inches,  to 
<Mirt  it  away,  and  replace  it  with  an  equal  quantity  of  compost  or  ri<di 
earth.  In  this  way  many  of  tbe  insects  will  t>e  removed  also;  but  unless 
the  earth  thus  carried  away  is  thrown  into  some  pond-bole,  and  leit 
itovered  vith  water,  many  of  the  inseota  contained  in  it  will  undergo 
tboir  transformations  and  come  out  alive  nest  year. 

irNOOTJBAaBMENT  OP  BIBDS— BBBEDINQ  OP  F1.BASITES. 

It  is  well  known  that  in  Philadelphia,  as  in  many  other  eastern  cities, 
the  Oauker  Worm  was  formerly  a  great  nuisance,  not  only  because  of  t^e 
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injnry  it  did  to  the  elms  and  other  shade  trees,  bnt  because  it  was  eon- 
tiDoall;  spiiiDing  down  on  persons  who  happened  to  be  passing  under- 
ueath  the  infested  trees. 

Practical  cohbideeations  that  result  prom  the  diffebekces 
IN  THE  TWO  SPECIES. — The  illastratioQ  of  the  differencea  between  the 
two  species  of  Oanker  Worms  may  seem  unimportant  and  trivial  to  the 
horticulturist,  however  much  they  may  interest  the  entomologist.  Yet 
it  is  of  much  practical  importance  .to  know  how  to  make  the  distinc- 
tion. From  present  knowledge  of  the  subject,  it  is  highly  probable 
that,  just  as  the  moths  of  the  one  species  appear  mostly  in  early  spring, 
and  of  the  other  mostly  lat«  in  the  fall,  so  each  is,  in  a  general  sense, 
confined  to  particular  plants  (though  not  exclosively  so),  the  Spring 
apeciea  preferring  our  iruit  trees,  and  the  Fall  species  preferring  the 
elm.  Tbas  the  time  to  pnt  forth  our  efforts  to  catch  and  destroy  the 
wingless  moths  will  vary  accordiog  to  the  nature  of  the  tree  to  be  pro- 
tected and  the  insect  to  be  dealt,  with. 

"In  the  case  of  the  Spring  species,  the  eggs  being  secreted,  for  the 
most  part,  under  loose  bark,  the  scraping  of  the  tree  and  otherwise 
cleansing  it  of  dead  leaves,  cocoons,  larva-cases,  &c.,  a  short  time  before 
the  hatching  of  the  worms,  or  before  the  buds  of  the  tree  commence  to 
oi>eD,  will  prove  an  effectual  preventive  measure;  as  thereby  many  of 
the  eggs  will  be  destroyed.  Moreover,  a  tree  kept  clean  of  loose  bark 
will  be  leas  subject  to  its  attacks.  The  same  argument  will  not  apply 
to  the  Fall  species,  which  attaches  it£  eggs  in  any  exposed  position.  It 
w.ould  seem,  also,  that  the  mode  of  trapping  the  moths  will  have  to  be 
somewhat  modified,  according  to  the  species  to  be  dealt  with ;  for  while 
Dr.  LeBaron  found  the  tin  and  rope  trap  described  above  so  effectnal 
with  the  Spring  Canker  Worm,  it  does  not  appear  to  afford  a  complete 
barrier  to  the  Fall  species,  judging  from  the  following  notes,  kindly  fur- 
nished by  Mr,  Mann.  It  will  be  noticed  that  Mr.  Mann  used  zinc  instead 
of  tin,  from  its  less  liability  to  rust. 

Not.  B,  1973.  Warm  last  nigbt,  with  rain,  'which  still  continues.  Fonnd  S5?ai]<l 
one  3pomataria.     Fonnd  4  of  the  $  above  the  LeBaron  line  band. 

Nov.  9.  FoaudS^,  37 ^ pomelaria ;  3 9  above  the  ziuoband. 

Nov.  13.  Snow  last  night,  followed  b;  cold  eilnet.  Found  BSpofMlaria,  1  above 
the  zinc. 

Nov.  16.  On];  6  $poiitetaria;  none  above  the  band.  Last  three  daf  s  fteezing  cold, 
bnt  not  stormy. 

Nov.  18.  Several  days  of  rain  and  snow,    lipometarta.    . 

Nov.  SS.  6  9 ,  S  gpomtlarla. 

Dee.  4.  Yesterday  thawing;  to-day  also.  The  weather  since  Nov.  28  hubcen  cold, 
with  ooeasional  enow,  and  the  gronnd  has  been  frozen,  and  I  have  failed  to  find  niiy 
ARUoptergxpometaria;  bnt  to-day  I  csnght  11 J ,  1(I-J  S ,  2  9  above  tbe  zinc  baud.  Ibiive 
□o  doubt  that  the  smallneHB  of  tbe  namlier  of  S  fuuud  above  tbe  bauds  of  zinc  is  due 
torn;  promptneiM  and  diligence  in  deiectiog  and  destroying  tb cm  before  they  have 
had  time  to  mount  the  tree ;  becanse,  according  to  tbetbeorj'  on  which  theexporhiieut 
WAS  tried,  tbeSoagbt  to  bo  fonnd  on  tbe  outside  of  the  strips,  if  their .^ceni  basbeon 
prevented  by  tlipni ;  while  in  fact  (excluding  those  found  on  the  house  or  fence,  Ac), 
the  majority  of  the SbAve  been  caught  before  they  reached  the  bands;  further,  be> 
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canse  I  tried  tlie  BxpeTiment  with  3  or  4  $ ,  and  found  that  ss  aoon  u  they  raoohed  the 
top  of  the  band,  the;  elimbed  over  it,  and  began  to  ascend  the  tree.  Being  utiafied 
fay  this  positiTe  evideDce,  vrbieh  wonld  outweigh  any  amount  of  negative  e-Hdenoe 
Irum  IhoM  who  have  not  MM  It,  I  pnt  printers'  ink  on  the  outside  of  the  cino  strips, 
<I  fonnd  that  the  ink  was  more  qnickiy  chilled  or  dried  by  being  ou  the  sino,  so  last 
'Winter  I  pulled  it  off  and  inked  paper  bands  applied  ctoeely  to  the  tmnk.} 

Dec.  6.  Colder,  S5  J,  7l^p9Bularia.  The  greater  proportion  of  tbe^than  formerly 
Is  explained  by  considering  that  moat  of  them  were  stnok  to  the  ink,  whereaa  fonueily' 
they  coald  hide  away  by  day.  It  is  to  be  noticed  that  althongh  some  Imagoa  appaai«d 
before  the  frost,  they  only  iwarm  afW  it,  Justifying  the  farmers'  saying  that  you 
must  hare  a  frost  to  bring  the  eankei-gnba  ont. 

"  Tn  brief,  all  the  more  importADt  mieasares  to  be  pareaed  iu  our  war- 
fare  against  the  Spring  Cauker  Worm — aach  as  the  use  of  liindraneea 
to  the  aBceDsioiis  of  the  moths  in  spring;  the  removal  of  all  loose  bark, 
and  keeping  the  tmnk  and  limbs  as  smooth  and  clean  as  possible;  the 
«niplofment  of  hogs,  and  fall  plowing — are,  inthe  main,  useless  as  directed 
against  the  Fall  Canker  Wonn,  which  must  be  fought  principally  by  traps 
or  barriers  applied  to  the  tree  in  the  fall  to  prevent  the  climbiug  of  the 
moths,  which  mostly  issue  at  that  season.  Important  points  like  these 
«anDOt  be  too  often  insisted  on,  because  I  find  that  onr  horticultural 
writers  yet  very  generally  speak  of  the  Canker  Worm  as  though  there 
were  only  one  species  in  the  country,  and  give  general  directions  which 
of  course  are  more  or  less  misleading.  I  find,  too,  that  even  where  the 
differences  {Ktinted  out  Lave  beeu  recognized,  they  have  not  always 
been  properly  apprehended,  as  has  been  shown;  so  that  inthe  report  of 
a  lecture  before  the  Iowa  Agricultural  College  it  is  erroneously  stated 
that  the  eggs  of  the  Fall  Canker  Worm  hatch  in  the  fall  of  the  year, 
whereas,  while  the  moths  rise  and  lay  their  eggs  at  that  season,  these 
e^gs  do  not  hatoh  any  earlier  than  do  those  of  the  Spring  species." 

The  undeniable  difficulties  in  coping  with  these  Insects,  arising  A\)m 
a  natural  disinclination  of  men  to  fix  their  attention  and  persevr.rance  so 
long  upon  one  object,  althoagh  the  means  are  so  simple,  have  discouraged 
many  oTChardistS;  and  the  ^AitovottHti^Kew  England  Farmer,  in  answer 
to  a  correspondent,  advises  the  felling  and  burning  of  all  infested 
trees  from  one  end  of  the  State  to  the  other,  by  virtue  of  a  si>ecial  law 
to  be  passed  for  that  purpose,  "  even  if  it  takes  all  eommer  and  every 
militia  man  in  the  State  to  execute  the  ordfir." 

Mr.  B.  D.  Walsh,  in  commenting  on  this  advice"  says:— "Instead 
of  advising  the  Michigan  legislature  to  pass  a  law  for  cutting  down 
and  destroying  all  trees  infested  by  the  Cauker  Worm,  why  not  advise 
tliem  to  pass  a  law  compelling  the  owners  of  infested  trees  to  tar 
them  as  above  specified  t  Or,  better  still,  because  more  certain  to  be 
effectual,  to  pass  a  law  organizing  a  paid  corps  of  men  in  the  infested 
<li3tricts  to  do  the  work!  There  would  then  he  no  occasion  toeallout  the 
militia.  A  man  might  shoulder  his  rifle,  if  he  saw  the  sheriff  and  fais 
posse  coming,  ax  in  hand,  to  cut  down  his  orchard;  but  he  would  only 
laugh  when  he  saw  them  charging,  double-quick,  upon  his  apple-trees, 
with  presented  tar-bnishes." 

■  Fnct.  Eutodi.,  v.  i,  p.  lt-17. 
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TnB    HESSIAN    FLY— ITS    RAVAGES,    HABITS,    AND    THE 
MEANS  OP  PEEVENTISG  ITS  INCREASE."* 


ISTBODVCTION.  ■-  i 

No2t  to  the  Rocky  MooutaiD  Loonst,  the  Ootton  Wonn,  and  Ohiocb 
Ba;;,  the  Hessiau  Fl£  is  at  preseot  the  most  destrnctivfe  of  uar  Doxious 
insects.  It  ntta<:k8  wheat,  our  most  important  agricultural  prodnot,  and 
at  times  has  been  bo  abundant  ns  to  cause  fanners  to  abandon  the  cult- 
are  of  tills  grain  over  large  sections  ot  the  Union.  While  the  flj  ha» 
been  well  known  and  destructiTeforabont  a  century,  the  vast  extension 
within  a  decade  of  jearsof  the  wheat-growing  area  of  the  West,  and  the 
ooiTcsponding  ])reTa1euce  of  the  fly  in  the  Northern  Central  States,  to- 
gether with  its  wide-spread  destnictiveness,  hare  given  fresh  interest 
aud  importance  to  this  pest.  Moreover,  the  cultivation  of  wheat  in  the 
New  England  States,  where  about  tweuty  years  ago  it  was  abandoned 
OQ  occonnt  of  the  ravages  of  this  By  and  the  Wheat  Midge,  has  been  re- 
samcd  iu  part,  so  that  the  dissemination  over  the  wheat  area  of  tho 
TTiiited  States  of  the  known  facts  iu  regard  lo  its  habita  and  mode  of 
doing  injnry  seems  necessary.  This  area,  as  seen  in  part  by  the  map'* 
appended  to  this  chapter,  which  has  been  compiled  from  Walker's  Sta- 
tistienl  Atlas,  embraces  all  of  the  United  States  north  of  the  36th  i>ar- 
allel  of  latitude  and  east  of  the  93d  meridian,  with  the  addition  of  tracts 
in  Dakota,  Montana,  Colorado,  New  Mexico,  and  Utah,  aa  well  as  in 
Oaliforuia,  Oregon,  and  Washington  Territory,  These  last-named  wheat 
areas  were  not  mapped  by  General  Walker,  and  have  been  omitted  ou 
tlie  present  map,  since  the  fiesstno  Fly  is  not  known  to  exist  west  of 
eastern  Eausas. 

Though  the  habits  of  the  Hessian  Ply  are  tolerably  well  known,  mucli 
additional  knowledge  is  desirable  regarding  itsdiutribution,  its  breeding 
habits,  and  its  parasites,  while,  in  order  to  properly  apply  the  best  pre- 
ventive remedies,  to  stamp  ont  the  pest  as  it  api>ears  in  new  wheat  sec- 
ttous,  we  need  the  results  of  a  larger  number  of  ex|>erimeDts  as  to  the 
effeuts  of  early  and  late  sowing,  what  varieties  of  wheat  to  sow,  and  as 
to  the  value  of  mannres  and  artificial  fertilizers  in  promoting  the  rapid 
and  liealtby  growth  of  the  young  wheat,  by  which  it  may  outgrow  the 
Teakeuiug  eSecta  of  the  worm  and  ripen  its  grain. 

>MI(cpiiDMd,irtlh>oinii  iltentlinu  *im1  MidlUrai,  bin)  BaUattn  He.<  ol  tlu  U.  8.  Entraraloelal 
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Althodgh  this  cbapter  has  been  prepared  by  bnt  one  member  of  tbe 
CommJBsioD,  the  writer  is  indebted  to  Pro£  0.  Y.  Biley  for  drairings, 
sp^iiueoH,  and  datn;  to  Professor  Thorn  as  for  facts  and  snggestiouB;  and 
he  vonld  also  acbuowledge  aid  received  from  Prof.  A,  J,  Cook,  of  the 
State  Agricnltnral  College,  Lansing,  Mich.,  whose  address  on  the  Hes- 
sian  Fly  has  been  of  muoli  service  and  liberally  qnoted,  and  also  &om 
the  corrcspoodents  and  agrlcultnral  papers  mentioned  here  and  there  in 
the  following  pages. 
I 
LOSSES  GOOABJONED  BT  THE  HESSIAN  FLT. 

This  fly  first  became  a  seriona  pest  in  the  country  in  the  year  1770, 
although,  as  will  be  Reen  further  on  in  the  section  on  the  distribution 
of  the  ioisect,  it  pi^)bably  began  its  work  of  destrnction  on  Staten  luland 
and  Long  Inland  in  1776.  According  to  Fitch,  1779  wajs  probably  the 
date  when  its  raTageSBCtoally  began.  "The  crops  of  wheat  wereseverely 
injured  or  wholly  destroyed  by  it  in  King  and  Richmond  Counties  dur- 
ing several  of  thefollowiug  years,  and  each  succeeding  generation  regu- 
larly enlarged  the  sphere  of  its  devastations  in  every  direction." 

In  173l  the  dy  almost  totally  destroyed  the  wheat  crop  iu  eastern 
liOOg  Inland,  and  iu  1786  the  crops  were  either  totally  or  partially  de- 
stroyed in  Hew  Jersey  in  and  about  Prospect,  an  area  situated  forty 
miles  southwest  of  Staten  Island.  In  1780  and  1787  the  ravages  of  this 
pest  attracted  much  attention  in  Kew  York  and  Pennsylvania;  the 
wheat  crop  on  eastern  Long  Island  having  been  «cnt  off  almost  nnl-  , 
versally.*  About  Trenton,  N.  J.,  in  1788,  the  wheat  crop  was  in  many 
cases  a  total  failure.  As  wheat  in  large  quantities  was  at  this  period 
exported  to  Great  Britain,  "  accoonts  of  the  appalling  havoc  that  this 
insect  was  making  excited  the  attention  of  the  gnvemment  there  and 
aroused  their  fears  lest  so  dreadful  a  scourge  should  be  introduced  into 
that  coi]nti7  by-  means  of  the  American  grain."  (Fitch.)  As  a  result, 
the  exportation  of  grain  from  America  was  prohibited  until  the  English 
Government  was  assured  that  the  fly  with  eggs  could  not  be  introduced 
iu  the  grain.  As  long  since  as  1800,  Dr.  3.  L.  Mitchell,  of  New  York, 
atnrmed.that  "  the  insect  is  more  formidable  to  as  than  would  be  an 
army  of  twenty  thousand  HessiaOB."    (Herrick.) 

Between  1789  and  1803  severe  losses  ensued  irom  its  attacks  in  Sara- 
toga and  Washington  Counties,  New  York ;  "  on  two  or  three  occasions 
many  of  the  fields  In  Saratoga  were  entirely  destroyed." 

In  1804  President  Dwight,  of  Ifsle  College,  remarked  that  "this  in- 
seck  is  feeble  and  helpless  in  the  extreme,  defenseless  against  the  least 
enemy,  and  crushed  by  the  most  delicate  touch;  yet  for  many  years  it 
has  taxed  this  country  annually  more,  perhaps,  than  a  million  of  dol- 
lara."    (Herrick.) 

In  1803  and  1804,  in  the  neighboihood  of  Richmond,  Ya.,  <*  they  swept 
whole  fields."    In  1817  it  "renewed  its  ravages  iu  varions  sections  of 
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tbecoaotry ;  was  nnusaally  abnndant,"  and  "in  parts  of  Maryland  and 
Vir^nia  it  was  perhaps  mora  destructire  than  it  had  ever  been  before." 

At  what  year  the  Hessian  Fly  first  occurred  in  the  New  England 
States  is  nncertaiu;  so  far  as  we  can  ascertain  it  was  first  noticed  at 
'Sew  Haven,  Conn.,  in  1833,  by  Mr.  Herrick,  a  careful  entomologist,  but 
withont  doubt  it  was  introduced  from  New  York  early  in  the  century. 

In  Lower  Canada  it  was.  according  to  Hiud,""  between  1805  and  1816, 
^'prevalent  and  destructive  in  some  parts,"  but  in  lS30-'36  it  disap- 
peared in  IjOW^  Canada. 

The  fly  first  appeared  la  1837  at  Paw  Paw,  Mich.,  in  the  second  crop 
sown  in  Van  Boren  County;  Done  had  been  raised  at  a  point  nearer 
than  twelve  miles.     (D.  Woodman.) 

The  Hessian  Fly  has  been  known  in  Person  County,  North  Carolina, 
for  fifty  years;  and  another  correspondent  writes  us  ttom  Goldsborongb, 
N.  0.,  that— 

PreTiODB  to  tlie  period,  »aj  1840,  our  fsnnen  liad  been  accuatomed  to  sow  wbe&t  aa 
eiirl;  m  September,  but  a  dy,  called  by  theui  tLe  "  Hewian  Fly,"  so  depredated  that 
they  deferred  sowing  t«  the  latter  part  of  November,  audoow,  geueraily,  to  "between 
tbe  ClinBtmaMa"(newand  old  Cliriatmae);  their  crop  la  now  onmoleated  bj  the  fic«- 
uan  07  any  other  fly. 

The  losses  in  Pennsylvania  in  1342  were  heavy,  the  wheat  crop  of  the 
State  being  estimated  at  20  per  cent.  leas  than  in  the  preceding  year, 
the  fly  being  the  principal  cause  of  t\ie  loss.  At  this  year  Ohio  was 
vi8)t«d  by  it,  when  "it  appeared  to  be  iucreasing  so  much  that  serious 
apprehensions  were  beginning  to  be  felt  respecting  its  future  ravages." 
(Fitch.) 

Great  havoc  in  many  fields  in  Marj-land  and  Virginia  was  committed 
by  it  in  1843.  In  the  following  year  it  did  much  injury  in  northern 
Indiana  and  Illinois  and  the  contiguous  parts  of  Michigan  and  Wiscon- 
sin, in  many  places  occasioning  "almost  a  total  failure  of  the  crops." 
In  Michigan  the  wheat  crop  was  almost  an  entire  failure.  On  Long  Isl- 
and, at  Eochester,  N.  T.,  and  throughout  Pennsylvania  the  losses  this 
year  were  severe;  the  following  year  it  did  more  or  less  injury  all  over 
the  State  of  Illinois,  while  in  the  central  parts  of  Maryland  the  crops,  in 
many  iuBtances,  were  rendered  totally  worthless.  "In  Georgia,  more- 
over, its  ravages  in  the  counties  around  Milledgeville  are  said  to  have 
been  dreadful;  whole  fields  were  totally  destroyed,  and  others  yielded 
Dot  more  than  a  fourth.of  an  ordinary  crop." 

In  1846,  in  the  upper  counties  of  Georgia,  it  was  said  "the  fly  has 
committed  such  ravages  upon  the  wheat  as  scarcely  to  leave  enough 
seed  for  another  year."  Throughout  tbe  State  of  New  York  it  was  de- 
structive this  year;  in  the  western  section  the  loss  from  this  insect  was 
estimated  at  not  less  than  500,000  bushels.  In  Maryland  this  same  year 
(1846),  aa  recorded  by  Fitch,  ".so  great  ravages  have  not  been  commit- 
ted by  tbe  Hessian  Fly  since  1817.    On  some  of  the  best  land  wheat  has 
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been  plowed  up,  and  other  portious  are  so  much  injnred  that  they  will 
not  be  worth  harvesting.  At  least  one-half  of  the  crop  of  Talbot  County 
lias  been  destroyed."  And  in  the  upper  counties  of  Geori^a  it  is  said 
*'  tt^e  fly  has  committed  such  ravages  upon  the  wheat  as  scarcely  to  leave 
enough  seed  for  another  year." 

In  1847  the  losses  were  generally  widespread  but  ligbt,  while  in  IS49 
it  was  destructive  in  some  of  the  counties  in  ISev  York,  and  especially 
iu  Ohio.  From  this  date  until  1853  it  waa  not  destructive,  but  this  year 
it  "committed  great  ravages  in  some  parts  of  Pennsylvania.'*  Iu  1854 
it  was  destmctive  in  Aroostook  County,  Maine,  as  well  as  in  Michigan. 

From  1855  to  1860  the  Hessian  Fly  attracted  little  attention  from  the 
figricnltural  community.  In  I860  the  fly  "had  reached  as  far  west  as 
Iowa  and  Minnesota,  and  in  18C3  the  wheat-fields  along  the  Detroit  and 
Slilwaukee  Bailroad  promised  nothing  because  of  the  ravages  of  this 
Itest."  (Professor  Cook,)'"  In  1866  it  is  reported  to  have  occurred  in 
Alaryland,  Delaware,  and  Ohio,  aud  in  1868,  according  to  a  writer  iu  the 
American  Entomologist,  about  Fond  da  Lac,  Wis.,  "much  of  the  wheat 
crop  was  damaged  by  it." 

In  1371  it  wasigeoerally  prevalent  throughout  the  Middle  States  from 
South  aud  Korth  Carolina  and  Virginia  to  Missouri  northward;  also  oc- 
ciirring  in  Kansas,  Georgia,  and  Minnesota,  and  in  18T2  aud  1873  was 
destructive  and  widespread  iu  Marj'land,  Ohio,  ludiana,  Illinois,  and 
eastern  as  well  as  western  Virginia,  as  well  as  in  ftlichigan,  "as  also  in 
the  States  south  and  west "  of  the  Iast-name<l.commonwealth. 

In  1874  it  was  widespread,  but  much  less  destructive;  in  1875  and 
1876  it  was  especially  destructive  in  Missouri,  Pennsylvania,  aud  Vir- 
tpuia.  In  1876  "it  appeared  iu  force  iu  many  of  the  southern  counties 
of  Michigan,  reaching  as  far  north  as  Mason,  in  Ingham  County,  caus- 
ing much  destmctiou,"    (Professor  Cook.) 

In  1877  the  losses  again  became  heavy  over  a  large  part  of  the  wheat 
area.  At  Lawrence,  Eaus.,  the  early -sown  wheat  "  suffered  a  good  deal 
from  the  ravages  of  the  Hessian  Fly."  At  Gardner,  Kans.,  all  early- 
sown  wheat  "was  full"  of  the  "flaxseed"  of  the  Hessian  Fly.  At  Saint 
Genevieve,  Mo.,  the  fly  was  "  much  worse  than  for  years  past."  At  In- 
dependence, Mo.,  the  crop  in  some  fields  was  nearly  a  failure.  In  Hen- 
derson County,  Kentucky,  while  prevalent,  only  one  wheat-field  was 
"badly  damaged";  while  in  Vanderburgh  County,  Indiana,  "many  fields 
were  infected."  In  central  Illinois  a  correspondent  of  the  Cultivator 
and  Country  Gentleman  states  that  "the  Hessian  Fly  has  been  present 
in  the  lower  portion  of  the  winter-wheat  region  for  several  years,"  and 
iu  1877  "it  appears  that  the  Hessian  Fly  is  generally  present  in  greater 
or  less  numbers  over  the  whole  winter-wheat  region ;  that  iu  almost  every 
case  it  has  attacked  and  done  more  or  less  damage  to  early -sown  wheat- 
fields." 

'<*InblBHTeDtlirep<irt,wrIttrnnpp*r«DtlvIolSS2,Dr.  Fllobremirki:  "  WflhuTafitatthtpreMnt 
itm?  u  TSi?  deatmctlra  In  UUnala  auil  some  of  tlia  coutlgaoiu  Sut««,  the  crop  In  mu;  wheataelOa 
be  las  lo<<illy  Tulnod  by  It." 
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In  Mfcbigan  the  fly, « hile  troablefiome  in  1876,  was  also  very  generally 
80  in  tlie  succeeding  year,  bb  stated  by  Professor  Cook,  as  follows: 

This  ;ear,  Itm,  we  hear  of  it  as  more  broadly  dlHtrlbated  in  onr  State,  irhila  oom- 
plaiutB  eome  to  oar  eatn  from  Ohio,  Indiana,  Illinoii,  Hew  York,  and  FemuylTaf  ia. 
Stoee  wiiliug  the  above,  I  have  paaaed  throngh  oar  State  aod  also  the  State  of  Ohio, 
on  two  of  the  dlSerent  trunk  lines  of  railroada,  and  I  And  HuA  all  throagh  aoDthem 
Mioblgan  and  all  of  Ohio,  at  leoat  north  of  the  latitude  of  Colmubae  and  Dajton,  this 
lueeot  aboandB  in  fvrce.'i" 

The  following  extracts  from  Michigan  papers  show  the  aitaation  in 
that  State  thi»  year: 

Fannere  are  oompUining  of  the  ravagefl  of  the  "fly"  In  their  wheat-fields.  Mncb 
damage  ia  reported. — Joneaville  Indeprndaat. 

Mr.  James  Taylor  showed  eonie  wbeat^«talks  from  liie  farm  to^ay  which  had  over 
ferty  insects  in  one  stalk. — Kalamazoo  Gatette. 

Wheat  beadtog  ont  tea  days  to  two  weeks  earlier  than  nsnal  tbia  year,  and  doabt- 
Istt  mach  of  it  will  be  ready  to  ent  la  Jane. — Povlland  Obterver. 

The"ay"  or  "insect, "  as  called  by  the  fanners,  is  playing  sod  bavoe  with  the 
wheat  erop  In  this  county.    Not  overhjtlf  a  crop  will  be  reallEed.-^falanuuoo  Oatrlte. 

The  fly  is  very  seriously  injuring  the  wheat  in  Porter.  One  of  the  largest  formers 
In  that  towDHhip  yeeterday  told  as  that  a  few  wevks  ago  he  would  not  have  taken  3,000 
bushels  for  his  erop,  but  now  he  wonid  gladly  take  1,000.— Pojt  fan  Ctarier. 

Unch  complaint  is  now  heard  trom  all  sides  in  regsid  to  the  work  of  the  insects  in 
earlj-eown  wheat.  The  dry  weather  has  bo  far  retarded  the  growth  as  to  give  tlie 
peeta  the  power  to  deauoy.  There  ie  little  qnestion  that  early-sown  wheat  is  suf- 
fering greatly.— ^aTsAa II  Erpoutidtr, 

Farmers  trom  all  over  the  ooanty  coroe  to  townlooklagdolefhl  enough.  The  whilst 
crop  promiaeH  to  be  almost  a  total  fallnre.  Two  weeks  ago  everybody  woshappj  over 
the  prospectB  of  sn  abnadant  harvest,  bat  now  flies,  wonns,  and  droaght  seem  to 
have  mined  the  crap  and  blighted  every  home. — XareliaU  SlalMmtut. 

Farmers  from  all  the  ailjolning  t«wuB  complain  that  their  growing  wheat  crops  ar« 
badly  injured  by  the  iDSOOts.  Wheat-Qelds  which  promised  a  heavy  yield  two  weekn 
ago,  it  is  thoagbt,  willnot  prodDoe  over  a  half  a  crop,  and  many  fields  are  reported  n!< 
already  nearly  destroyed.  Naturally  some  allowance  sboald  be  made  for  the  appro- 
heniuons  of  those  whose  fields  are  thos  ravaged ;  bat  there  is  no  doubt  that  the  crop 
throngh  this  section  is  materially  damaged  by  these  deatraotive  pests. — Batll*  Oedt 
Journal, 

Hr.  T.  F.  Hiller,  of  Eicbland,  brought  into  onr  offloe  Monday  momiog  a  handfnl  of 
wheat  (token  from  a  farm  on  the  proirie)  that  Is  literally  alive  with  the  insect.  He 
says  that  in  bis  opinion  nearly  every  field  In  Bichland  is  so  badly  afiTected  that  there 
eannot  be  half  or  even  a  third  of  a  crop.  The  dry  weather  has  stopped  the  growth, 
and  the  wheat  is  more  affected  on  that  account.  We  hear  the  same  report  from  other 
parts  of  the  county.     Grain  is  also  Buffering  for  want  of  lain. — SmUuuuoo  Qazttto. 

The  following  extract  fiom  the  Albany  CuUivator  and  Oituntry  6enf[9> 
man  will  give  the  condition  of  affairs  in  West  Virginia: 

Since  reading  yonr  article  making  known  Mr.  A.  8.  Packard's  request,  in  the  issue 
of  November  15, 1  have  had  occasion  to  make  a  bnsinesn  trip  throngh  Hardy,  Hamp- 
shire, Mineral,  and  Grant  Counties,  and  find  upon  examination  that  there  is  not  a 
(Ingle  field  which  is  not  more  or  less  damaged  by  thefiy.  The  early-sown  wheat,  hav- 
ing luxuriant  growth,  does  not  seem  to  be  entirely  deatroyed,  hnthaatbe  appearance 
of  mixed  yellow  and  green.    I  find,  npon  close  examination,  it  is  filled  with  the  fiy. 

"•The  Bcmliin  Flj.    i  leutorB  by  Prof  A.  J.  Cooli,  of  the  Midhlgan  State  AgrloDltiual  CoUef^  d» 
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Other  fields,  m>yra  after  eom-eatthig,  abow  ■  gnaker  amonnt  of  dMoage ;  one  In  par- 
Uoalsr,  A  liroMtone  aplaiul,  tnu  aoomolf  tinted  with  green,  tbe  fly  having  already 
CMietiiued  nenrtj  the  whole  of  It.  Vj  oooiwo  trvm  thU  point  irtw  north  and  veet.  I 
Bud  tliM  the  farther  north  I  travel  the  more  damaged  la  the  wheat.  In  this  ( Hardy ^ 
ooQutj  the  dnmage,  ao  tar,  ap|>ears  nut  to  be  materiaL  Boom  oropa  of  early-«own 
wheat  wure  eeuiiiUerably  Bliortened  hut  year,  the  fint  year  In  many  tb^  we  have  fult 
the  elTeots  of  the  fly.  Cue  f4Tuier,  whoae  wheat  laemvA  already  •  failnre,  asked  m« 
what  he  shonld  do.  I  ailvlseil  when  the  load  waadry,  orhardftoien,  to  put  all  the 
diei-p  ho  could  got  upon  It,  and  keep  thrm  thereuntil  they  had  eaten  it  o£F  as  close  aa 
a  aheep  could  uip,  aa  the  only  reoudy.  I  thought  that  the  sheep  ooald  do  no  w«n>» 
that)  nrhat  muat  be  eventually  douo  by  the  fiy,  and  It  might  save  the  crop.  He  asked 
me  if  I  thonght  the  iueuct  woold  be  "wholesome  for  the  sheep."  This  I  oonld  not 
answer,  and  refer  the  query  to  yon.— B.  U.  W.,  Moorflrld,  W.  Ya. 

A  correspondent  of  the  eame  paper  tbas  records  the  injory  done  b; 
this  iusect  about  Syracuse,  N.  Y.: 

Wheat  sown  early,  fVora  the  1st  to  the  SOth  of  September,  has  mBdeaDextraordiDary 
growth.  The  hue  weather  woe  favorable ;  b««[dea  more  oare  has  been  fiaid  to  good 
aollnre  than  before.  The  seed  also  has  been  selected,  eleaord,  and  graded  with  greater 
care,  showing  muoh  progress.  From  apperanoes  now,  it  will  result  Inn  loss.  Whole 
Belds,  and  partn  of  others,  are  tumlug  yellow,  showing  the  ravMge*  of  the  dy  to  a 
largerextent  than  I  ever  before  witnessuiL  It  began  to  lam  yellow  on  knolls,  or  where 
Uie  plaster  rook  oaine  oeajtbe  enrfaoe,  and  was  thought  only  the  effect  of  dry  wenlber, 
but  now  it  has  ezteuiled  all  ovur  eitrly.«uwa  fields.  Shosld  the  warm  weather  oou- 
tluue,  great  Injury  will  resiill  to  the  entire  crop,  aa  it  has  been  sown  mn oh  earlier  than 
naual  and  has  looked  reuiar!c  ably  fuii.  Later  sowing,  with  a  gr  ater  breudth  of  spring 
wheat,  ia  the  only  remedy  now  offered.  Will  other  parties  ia  differont  seotions  taHk» 
an  examination  and  send  noteat — C.,  Byraonae,  N.  T. 

While,  80  far  as  wehavebeeQabtetoIeiini,  Doserions  damage,  ifany^ 
has  been  done  to  vheat  in  Nev  England  by  this  pest  since  1854,  in 
vestvm  Canada  it  again  became  abundant  in  1874,  but  meet  injurious 
in  187G  and  1877.  In  1870  it  appeared  in  great  force  in  the  tovnships  of 
Anabel,  North  Brace,  Grey,  and  Kippeh 

In  I8T8,  the  losses  were  still  heavy  in  soathem  and  central  Mich- 
igan, but  in  1879  the  insect  seemed  to  be  moving  northward,  the  great- 
est amount  of  injury  being  snstained  in  the  northern  part  of  the  State^ 
the  fiy  being  scarce  in  the  middle  of  the  State. 

As  regards  its  abniulanoe  in  soatheastera  Michigan  in  1878  and  1879, 
Mr.  F.  3.  Sleeper,  of  Galcsburg,  near  Kalamazoo,  writes  me  as  follows: 

In  February,  1878, 1  noticed  whatwas  tomesomething  new.  The  month  was  very 
warui  and  spring-like.  For  nearly  three  weekf  the  temperature  did  not  reach  the 
fteesing  point.  Abont  the  middle  of  the  month  I  uetloed  many  flies  flying  over  the 
wheat  and  deporting  their  eggs,  hut,  so  far  as  I  oould  see,  none  reached  the  "flax- 
seed" state.  Ibave  several  tiuioe  noticed  the  Sy  depoaiting  her  eggs  aa  late  iu  the 
antnmn  as  October  96. 

Since  the  ■Dmmer  of  1B77  no  very  serious  damage  was  done  until  last  sprang  (ISTtl). 
Then  tlie  fly  pat  in  an  appearance.  On  the  26th  of  May,  above  one  fleldof  wheat  the 
air  was  almost  black  with  them.  I  never  saw  snch  a  sigbt  before^  I  had  fears  that 
the  fall-sown  wheat  would  ha  badly  damaged,  hut  it  ia  not  so,  as  none  but  early-eown 
wheat  is  damaged  in  the  least.  I  prennme  it  Isowlng  to  the  fact  that  SeptMuber  woa 
cold,  so  that  probably  the  lodden  atuiospheria  ehangea  destroyed  all  that  bad  not 
reached  the  papa  state. 
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In  1878  it  did  greatdamage  in  Dickaoo  Coanty,  Tennessee.  In  Mary- 
land, the  vinter  wheat  in  the  neighborbood  of  Baltimore,  Md.,  was,  in 
187d  and  the  spring  of  1880,  seriously  affected.  In  central  New  York, 
in  Seneca  and  Tompkins  Goanties,  considerable  damage  was  done  iu 
1878  and  1879.  About  Watcrtown,  H".  T.,  some  injary  was  done  in  1879, 
one  field  of  wheat  being  ruined. 

In  1879  apprehensions  that  injury  would  be  caused  by  the  fly  were 
felt  in  Lowell,  N.  C. 

More  or  leas  damage  was  done  to  winter  wheat  in  the  fall  of  1879  in 
the  following  localities:  Northampton  County,  Pennsylvania;  lialtimore 
and  Frederick,  Maryland ;  I'rince  William,  Green,  Culpeper,  Orange, 
King  William,  Graijf,  Kockingham,  and  Amelia,  Virginia;  Heurj'  and 
Davidson,  Tennessee ;  Morgan,  Pleasants,  Putnam,  Wetzel,  and  Mason, 
West  Virginia;  Bonrbon,  Carroll,  Fayette,  Lyon,  McCracken, McLean, 
Nicholas,  Bussel,  Bcott,  Shelby,  Fleming,  Jessamine,  JefTersou,  and  Ma- 
fion,  Kentucky;  Adams,  Meigs,  Portage,  Union,  Vinton,  Mercer,  and 
Scioto,  Ohio }  Gratiot,  Michigan;  Decatur  and  Switzerland,  Indiana; 
Ooles,  Johnson,  Livingston,  Lawrence,  Moultrie,  Peny,  and  Union,  Ill- 
inois; Davis  and  Lee,  Iowa;  Crawford,  Washington,  Perry,  Snlliran, 
Gasconade,  Lincoln,  and  Saint  Charles,  Missouri;  and  Doniphan  County, 
Kansas. 

In  1880  all  of  the  South  Atlantic  Slates  suffered  to  a  greater  or  less 
€xtent,  and  the  following  localities  are  definitely  mentioned  in  the  crop 
rextorts  of  that  year:  Brooks  and  Jackson  Counties,  Georgia;  Collin, 
Texas;  Balliuger,  Missouri ;  Nicholas,  Kentucky;  Pike,  Ohio;  Berry 
and  Saint  Clair,  Michigan  ;  Marshall,  Indiana ;  Dodge  and  Door,  Wis- 
consin. 

According  to  Professor  Biley,  in  1881  it  was  prevalent  in  lUinois  and 
MisBonri : 

In  lavaj  p^rta  of  central  and  gontbern  Illinois  »ud  iu  Missouri  this  Insect  liiM  been 
reported  as  doing  oousiderable  damage,  muu;  farmers  having  to  plow  np  their  win- 
ter wheat  in  conseqnence.  Mr.  Thomas  U.  B.  Moulder,  of  Cane  Pump,  CamdcD 
County,  Missouri,  seat  the  insect  in  the  flax-seed  state,  the  latter  part  of  Jane,  with 
the  statement  that  he  had  forty  acres  of  whea^  which  all  fell  or  liroke  down  about 
■two  weeks  before  ripening,  from  the  insect's  injuriej.  The  western  agricultural 
papers  have  had  abnndant  notices  of  the  Hessian  Fly  this  season,  but  as  onr  eastern 
«DtonioIogiBts,  OS  a  rale,  do  not  see  those  Journals,  it  is  more  than  probable  that  this 
jear  would  be  put  down  by  them  as  one  in  which  the  speciee  was  not  beatd  of  or 
known.  The  present  year  is,  however,  nol  exceptional,  and  mor«  or  less  injury  bos 
boen  done  by  this  insect  in  the  West  every  year  since  we  have  given  any  attention 
to  entomology. — 0.  V.  Riley,  ia  Amtrican  Xaturalut,  September,  18^,  p.  750. 

The  counties  reporting  injury  by  the  Hessian  fly  in  1881  are  as  fol- 
lows! Tioga, New  York;  Hunterdon,  New  Jersey;  Bucks, Cumberland, 
Lebanon,  Columbia,  Northumberland,  Pennsylvania;  Anderson,  and 
Sumner,  Tennessee;  Harrison  and  Park,  Indiana;  Edwards,  Wabash, 
Lawrence,  Fulton,  Madison,  Christian,  EflSngham,  Clark,  Edgar,  Cnm- 
berland,  Gallatin,  Jasper  and  Shelby,  Illinois;  Knox,  Morrow,  Allen 
and  Auglaize,  Ohio;  Lawrence,  Madison,  and  Ferry,  Missouri. 
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The  following  complete  acconnt  of  the  appearances  in  1882  is  from 
Special  Report  Ko.  42  of  the  United  States  Agrictiltaral  Department 
(published  April.  1882) : 

In  a  large  portion  of  the  wheat  area  there  has  been  ahsolnte  freedom 
fh>at  the  presence  of  this  pest  of  former  times.  It  has  been  reported 
fiir  more  frequently  in  the  eastern  portion  of  the  Ohio  Yalley  than  in 
the  western  and  beyond  the  Mississippi.  A  few  districts  on  tiie  Atlan- 
tic coast  hare  snETered  from  its  rlsitations ;  the  area  sown  in  Angust 
and  very  early  in  September  receiving-its  exclosive  attention.  A  care- 
ful analysis  of  the  extent  of  local  injuries  is  given  in  the  following  par- 
agraphs : 

No  injury  is  reported  in  Kew  England,  except  a  little  in  Litchfield 
Connty,  Connecticut,  confined  to  sandy  ground.  In  Wyoming  County, 
Hew  York,  fields  commenced  to  turn  yellow  in  spots  early  in  the  fall, 
and  the  loss  from  the  insect  is  estimated  at  10  per  cent.  Very  slight 
damage  is  reported  in  Genesee,  Ontario,  Niagara,  Columbia,  Yates, 
Monroe,  and  Herkimer.  Scarcely  appreciable  loss  is  indicated  in  a  few 
districts  in  New  Jersey,  mainly  in  Salem,  Warren,  Mercer,  and  Cundeo. 

Pennsylvania  has  been  comparatively  exempt  from  insect  injury.  In 
Hufatingdon,  a  loss  of  20  per  cent,  is  reported ;  in  Lancaster,  one-sixth, 
from  tooearly  seeding.  On  some  forms  in  Franklin  large  losses  occurred. 
Very  slight  injury  is  reported  in  Lawrence,  Westmoreland,  Susque- 
hanna, Clinton,  Franklin,  Bradford,  and  Dauphin  are  among  the  coun- 
ties where  the  presence  of  the  fly  has  been  observed,  thougli  the  dam- 
age is  small. 

Maryland  wheat  has  suffered  very  slight  loss  by  the  fly,  in  most  oases 
scarcely  worth  mentioning.    It  is  avoided  by  late  seeding. 

In  Wisconsin  the  loss  is  estimated  at  10  per  cent.  Considerable  in< 
jury  was  caused  iu  Dorchester  by  a  worm  one-fourth  inch  long  working 
under  ground. 

In  Tirginia,  the  only  counties  mentioning  the  appearance  of  the  pest 
are  Caroline,  Westmoreland,  Greenville,  King  and  Queen,  and  Faiiiax; 
in  no  instance  amounting  to  an  appreciable  infliction..  A  largenumber 
of  North  Oarolma  counties  are  declared  exempt,  Chatham,  Montgomery, 
and  Yancey  being  the  only  exceptions.  In  Fairfield  County,  South 
Carolina,  a  few  fields  were  damaged  25  per  cent.  Elsewhere  the  insect 
was  scarcely  known. 

Greater  losses  occorted  factber  south  in  the  early  planted  areas, 
especially  in  Georgia.  The  loss  in  Worth  County  is  assumed  to  be  3(> 
per  cent. ;  iu  Quitman,  25 ;  in  Talbot  and  Meriwether,  10 ;  in  Putnam,  5. 
The  appearance  of  the  fly  is  also  noted  in  Walker,  Wilkes,  Bandolphr 
Marion,  Dawson,  Crawford,  Campbell,  Bibb,  Heard,  Polk,  McDuGBe, 
Clark,  and  Catoosa.  Alabama  has  been  comparatively  exempt;  though 
in  parts  of  Bandolph  County  the  injury  was  severe.  In  Saint  Clair  the 
loss  amonnted  to  10  per  cent ;  and  slight  damage  occurred  iu  Lee,  Mar- 
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ion,  FrackliD,  and  Etowah,  In  tbe  soatbwest  little  ooitiplalDt  bag  becD 
made  of  iasect  de[>redatioD8  of  au;  klad.  The  fly  is  mentioned  iu  Cla^ 
Delta,  and  Bockwell.  The  army  worm  injared  early  wheat  iu  several 
counties.  A  mention  of  the  fly  in  early  wUeat  fields  in  made  in  cor- 
.  reapondence  from  Carroll,  Howard,  Xewtoo,  Scott,  and  Sevier,  in  Ar- 
kansas. 

Tennessee  reports  al1f;bt  Injory  Crom  Anderson,  Hancock,  Knox,  Stew- 
art, and  Union.  Doddridge,  Jackson,  Jefferson,  Kiuhulas,  PleosantR, 
Kitchie,  and  Upshnr  ore  the  only  eonnties  iu  West  Virginia  iti  which 
tbe  insect  has  ma<le  an  appearonoe  to  any  noticeable  eitent;  while  no 
iiuary  of  a  character  at  all  serions  is  rojiorted  in  Kentucky.  The  fly  ia 
mentioned  in  Graves,  Hancock,  Hardin,  Harlan,  Marion,  Marshall,  Mub- 
leuburgb,  Todd,  and  Trigg. 

In  Ohio  oar  Hancock  correspondent  reports  60  per  cent,  of  tbe  early 
wheat  eaten  by  tbe  fly.  The  damage  iu  Logan  was  greater  tliau  fur 
many  years,  estimated  at  16  per  cent  for  tbe  crop.  Some  fields  "  two- 
tbirds  destroyed  "  is  tbe  report  (hiro  Allen.  From  1st  to  ISth  of  Septem- 
ber whole  fields  of  early  sown  were  destroyed  in  Henry,  with  loss  of  IQ 
percent  Mostoftbatsowu  before  September  15th  iu  Clarke  Jh  injuredj 
50  per  cent  of  early  sown  eat^n  iu  Hancock;  "badly  damnged"  insonis 
localities  iu  Knox;  in  Carroll  and  Seneca  8  to  10  percent  of  early  sow- 
ing, later  seeding  untouched;  badly  damaged  by  the  fly  iu  Champaiguj 
injured  15  per  cent  in  Marion;  in  Auglaize  at  least  33  i>cr  cent;  high, 
rolling,  and  thin  land,  nearly  all  destroyed;  in  Union  all  sown  before 
September  2S  badly  damaged;  all  sown  before  Soittembcr  20  injured  in 
Krie;  at  least  25  per  cent  of  injury  in  Wyandot,  and  10  per  cent  in  Van 
Wert    Some  loss  is  reported  in  several  other  counties. 

Very  few  indications  of  the  fly  were  apparent  in  Michigan.  Oakland 
County  reported  a  loss  of  10  per  cent  and  Ottawa  of  5  [ler  cent 

Half  of  the  counties  of  Indiana  mention  tbe  presence  of  the  insect;  in 
most  the  damage  is  not  material;  in  a  few  it  amounts  to  5  or  ten  per 
cent  In  Wayne  it  ie  estimated  at  CO  per  cent;  in  Lngrangn,  40;  iit 
Adams  and  Pulit^ki,  20;  in  Jay  there  are  some  fields  bailly  injured;  in 
Carroll  and  Bartholomew  the  early  sown  euSered  considerably. 

Illinois  is  represented  to  be  substautially  exempt  from  injuries  by  tlie 
fly.  "None"  and  "very  little"  are  almost  universal  answers  to  the  in- 
quiry. Coles  County  estimates  a  damage  of  5  per  cent,  and  a  fewotheni 
still  less.  Missouri  and  Kansas  have  been  equally  free  from  its  vis- 
itation. 

In  this  year  also  it  was  reportPd  by  Mr.  William  Saunders  to  havit 
been  generally  destructive  in  the  Province  of  Ontario,  Canada. 

A  meeting  of  the  Ontario  Bntontologieftl  Society  wa«  held  reoently  in  Montren^ 
during  tbe  aeasion  of  the  A.  A.  A.  8.  A/lcr  the  trunHactioii  of  the  routine  bnaiiiMi*, 
the  president^  Ur.  William  Saiuiden,  of  LoDdon,  Outa.'io,  delivered  his  annual 
mddreas,  In  whiuh  fae  nfened  ta  the  ^neral  prevaleuce  of  the  Host-ian  Ply  iu  tbe 
Province  of  Oatarlo  fturioi;  tbe  paat  eauou,  inflicting  a  Iom  en  tbe  agrionHnnd  cent- 
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munltj  eetlnwted  at  MvBral  hundred  UkCHUuid  dollan,  And  called  Atteutioa  slae  to 
tbe  lelalive  abaad»nm  of  paraaitea  among  thelnaeota  now  mataring. — ^nuriooa  Nal- 
vrolut,  December,  1882. 

These  facts  indicate  tbat  the  losses  from  the  Hessian  Fly  are  greatest 
]n  the  grain  raising  areas  of  the  Oentral  States,  and  adjoining  regloDS 
.  of  Canada,  and  that  the  Sew  England  States  have  been  oompiu-atiTely 
£ree  from  their  attaclis,  thongh  this  is  perhaps  main);  due  to  the  fact 
that  so  little  wheat  is  cultivated  there.  No  statistics  sa  to  the  losses 
have  been  collected  until  of  late,  either  by  the  StAte  or  national  govern- 
mentfl,  but  they  have  been  sufficient  to  occasion  much  conaternatiou  and 
alarm  at  certain  years.  By  reference  to  the  chapter  on  the  supposed 
periodicity  in  its  attacks  or  years  of  maximum  abundance,  the  reader 
may  learn  approximately  by  the  history  of  the  past  how  often  its  more 
serious  attacks  may  be  probably  renewed. 

DESCBIPTION  OF  THE  HESSIAN  FLT. 

This  insect  belongs  to  the  Diptera  or  two-vinged  insects,  of  which 
the  common  bouse-fly  is  the  best-known  type.  It  belongs  to  the  family 
CetfidarAyidas,  a  large  group  of  minute  flies,  resembling  the  crane  flies  or 
daddy-long-legs  {Tipulida),  bat  of  diminutive  form.  They  are  nearly  all 
gall-flies,  the  females  laying  thehr  eggs  by  means  of  the  soft  extensible 
end  of  the  body  which  slides  back  and  foith  like  the  joints  of  a  tele- 
scope. The  irritation  caused  by  tbe  egg  results  in  the  swelling  of  the 
stems  of  plants,  or  the  formation  of  tumors  or  grUls  on  the  leaves  nud 
buds.  The  Hessian  Fly,  as  we  shall  see  farther  on,  does  not  produce 
true  galls  in  this  way,  but  the  presence  of  the  insect  in  the  flaxseed 
state,  between  tbe  leaf  and  tbe  stalk,  causes  the  stem  to  swell,  and  the 
leaves  to  wither  and  die.  The  scientific  name  is  Ceddomsta  des^uctor 
of  Say. 

The  female  (Plate  IV,  /;  V,  A).— The  body  is  rather  slender,  uniformly 
dari(  brown,  the  bead  is  round,  bat  somewbat  flattened,  the  eyes  areblaok, 
tliewingsaniformlydullsmoky  brown,  while  thelegs  are  paler  brown  than 
the  rest  of  the  upper  side  of  the  body.  The  boiiy,  wings,  and  legs  are 
provided  with  fine  hair-like  scales  {Plate  V,  A,e),  those  on  the  wings  being 
in  many  cases  quite  broad  and  ribbed,  somewhat  like  the  scalea  on  the 
wings  of  a  butterfly  or  moth.  The  pale  brown  antenns  are  about  half 
as  long  as  the  body,  the  Joints  are  very  distinct,  like  a  string  of  beads, 
each  one  being  oval-cylindrical.  There  are  seventeen  joints,  the  two 
basal  ones  being  large,  nearly  globular,  flattened  lengthwise,  and  nearly 
half  as  long  as  thick,  and  each  of  nearly  eqaal  size;  joints  3-5  are  longer 
than  thfr  remaining  ones,  and  are  slightly  contracted  in  the  middle; 
tbe  remaining  ft-17  gradually  decrease  in  length,  each  joint  being  pro- 
vided with  about  ten  hairs,  arranged  in  a  rude  whorl ;  tbe  terminal  joint 
(Plate  y,  A,  a')  is  long  and  conical.  The  legs  are  of  the  same  color  as 
tbe  under  side  of  the  body,  being  a  little  paler  than  the  back.  Tbe  ab- 
domen is  rather  fiill,  with  nine  well-marked  rings  or  segments,  tbe 
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paler  small  ovipositor  fonning  the  tenth.  Tbe  latter  is  ooe-half  as  tbick 
as  tlie  niotb  segmeDt,  and  about  two-tliirJs  or  quite  as  long;  is  slightly 
slnaons,  and  a  little  smaller  at  the  end  than  at  the  base.  The  wings  are 
dasky,  with  a  fine  fringe  around  the  edge,  and  there  are  three  veins. 
The  subcostal  vein  ends  near  the  outer  tJiird  of  the  wing;  the  median 
vein  arises  from  near  the  base  of  the  submedian  vein  and  runs  nearly 
parallel  to  tbe  subcostal  vein,  while  a  branch  (its  base  disconnected  with 
the  main  vein)  extends  along  the  middle  of  the  wing;  the  sabmedian  vein 
is  well  developed,  at  the  base  throwing  off  the  median  veia  at  a  little 
distance  from  the  base  of  tbe  wing,  and  losing  itself  before  taming  down 
to  the  edge  of  the  wiDg.  The  length  of  the  fiy  is  2.5  milUtneters,  or  about 
one  line,  t.  e.,  -^  of  an  inch. 

The  fluiIe.-^The  male  is  rather  smaller  than  the  female,  being  distin- 
gaisbed  by  the  long,  slender  abdomen,  and  the  longer  and  more  hairy 
antennfe.  The  joints  of  the  latter  (Plate  V,  Fig.  A,  a",  a'")  are  twenty  in 
number,  oval,  the  terminal  one  conical,  and  all  provided  with  a  few  hairs, 
mnch  longer  than  in  the  female,  and  arranged  in  a  decidedly  verticillate 
manner,  "The  abdomen  in  the  living  specimen  is  black  or  brownish 
black,  with  bands  at  the  satures  both  above  and  beneath,  of  a  brick  ret), 
tawny  yellow,  or  grayish  color,  varying  in  their  width  as  this  part  of  the 
body  is  more  or  less  distended."  (Fiteb.)  The  claspers  at  the  end  of 
tbe  body  are  stout,  mncb  more  so  than  in  Cecidomyia  leguminteola  of  the 
clover. 

The  egg  (Plate  IV,  a,  enlarged)  is  very  minute,  about  a  fiftieth  of  an 
inch  long,  cylindrical,  pointed  at  each  end,  the  shell  shining  and  trans- 
parent, the  egg  being  of  a  pale  red  color  when  the  embryo  is  nearly  de- 
veloped. 

The  larva. — ^After  remaining  abont  fonr  days  in  theegg  state,  the  larva 
or  maggot  of  the  Hessian  Fly  hatches,  and  is  of  the  form  represented 
by  Plate  IV,  Fig.  6,  and  Plate  V,  Fig.  B,  Ba,  Bb,  Be. 

The  body  is  soft,  smooth,  shining,  oval-cylindrical,  beneath  a  little 
flattened,  and  consists  of  twelve  segments  besides  the  head,  tbe  latter 
soft,  fleshy,  and  but  slightly  separated  from  tbe  body,  with  very  mdi- 
mentary  mouth-parts  (jaws,  &c.).  The  rings  or  segments  are  moderately 
convex  and  tolerably  distinct  from  one  another;  the  sutures  between 
the  segments  in  the  living  larva  being  indicated  by  faint  transverse 
lines  of  a  greenish-brown  hue,  according  to  Fitch,  who  also  states  that 
the  mature  worm,  freshly  taken  fh)m  the  roots  of  the  wheat,  measures 
about  0.15  of  an  inch  iu  length  by  0.06  inch  in  width.  Mr.  Eiley  informs 
OS  that  there  are  nine  pairs  of  minute  spiracles,  which  appear  as  yellow* 
ish,  rounded  tubercles. 

The  puparium  or  flaxseed  state  (Plate  IV,  Fig.  e,  Plate  V,  Fig.  D). — 
When  fully  grown  the  larva  is  ready  to  transform  into  the  third  or  pupa 
stage  of  its  transformations-  The  body  turns  brown,  and  SniJIy  of  a 
bright  chestnut  color,  while  the  akin  looses  all  appearaace  of  sutures,  and 
assumes  a  rude,  spindle-shaped  form,  somewhat  larger  than  tbe  larva. 
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This  brown  case  protects  the  growing  pnpa  within  the  Bkin  of  the  latter, 
finally  separating  from  the  cast  larval  skin,  called  the  pupa-oase  oc 
puparium,  and  which  serves  as  a  sort  of  cocoon  to  protect  the  pale,  soft- 
bodied  papa  within.  While  many  two-winged  gaU-&ies  are  protected  by 
the  galls  within  which  they  live,  others,  like  the  larval  wheat  and  clover- 
seed  midge  and  the  pitch-pine  midge,  spin  true  cocoons  of  silk;  andtiie 
Heaaian  Fly  is  the  only  species  of  thegenns  or  family,  so  far  as  we  know, 
which  assnmes  this  puparinm  stat«,  which  is  characteristic  of  the  house 
fiy  and  other  species  of  Mnscidtc  and  allied  &milies,  in  which  the  pupa 
is  said  to  be  ooaretate,  i,  e,,  protected  by  the  cast  dried  brown  skin  of 
the  maggot  or  larva. 

From  the  decided  resemblance  to  a  flaxseed  the  insect,  when  at  this 
stage  of  its  transformations,  is  said  to  be  in  the  "flaxseed"  state.  It  is, 
however,  rather  flatter  than  a  flaxseed,  being  pinched,  as  It  were,  at  the 
bead-end  of  the  body.  I  have  taken  the  semi-pupa  or  incompletely- 
formed  papa  from  the  flaxseed  December  1,  In  this  flaxseed  state  the 
partly-formed  papa  resides  daring  the  five  winter  months  of  the  year. 

In  early  spring,  during  warm  weather  in  April,  the  semi-pupa  rapidly 
transforms  into  the  complete,  pupal  or  chrysalis  state. 

Tkepupa  (Plate  V,  0). — As  we  have  not  personally  observed  the  mode 
io  which  the  fly  issaes  from  the  papa  Euid  its  case,  we  extract  the  follow- 
ing account  from  Fitch.  By  the  time  the  insect  reaches  the  pupa  state 
the  flaxseed  case  has  become  qaite  brittle,  breaking  asunder  trans- 
versely if  radely  bandied,  one  of  its  ends  slipping  off  from  the  insect 
within,  like  a  thimble  f^m  the  end  of  the  finger. 

The  time  for  Itt  but  tramfoTination  having  BiTiTed,tbe  pupa,  by  writhing  and  bend- 
lug  its  bod;,  breaks  open  its  popBTinm  or  flaxseed  case,  crawls  from  It,  and  works  It* 
way  npw&rd  within  the  aheath  of  the  leaf  antil  It  oomea  to  some  eleft  in  the  now 
dead,  brittle,  and  elastic  itraw.  ThTongb  this  cleft  It  crowds  Its  body  nnlll  all  exoept 
the  tip  of  the  abdomen  is  protruded  into  the  air,  the  elostialty  of  tbe  stcaw  oanslng 
it  to  ctoae  together  npon  the  tip  of  the  abdomen  siifiloientl;  to  hold  the  papa  In  this 
aitnation  SMnile  ftom  f&Iling  to  the  ground;  and,  as  If  to  preserve  the  body  In  a  bor- 
ixontal  position,  tbe  feet  aie  slightly  separated  ftom  theabdomen  and  direoled  obllqnely 
downwaida,  with  their  tips  prewed  against  the  side  of  the  straw,  thns  onriooaly  serr- 
Ing,  like  the  brace  to  a  beam  or  to  the  arm  of  a  signpost,  to  support  the  body  from 
inclining  downwards.  Thns  secnrely  flied  and  now  freely  exposed  to  the  drying  In- 
flnenoe  of  the  atmosphere,  tbe  outer  membrane  of  the  pnpa  exhales  its  moisture,  and, 
as  It  beeomea  dried,  cracks  apart  upon  the  back  or  opper  side  of  the  thorax.  Ont  of 
this  opening  the  inclosed  fly  protmdee  Its  bead  and  thoTax,'more  and  more,  as  it  grad- 
nally  withdraws  Its  several  members — tbe  antenntc,  wings  and  legs — from  tlie  sbeaths 
In  wbioh  the;  are  rupeotlTely  enveloped — aprooeaB  analogous  to  that  of  withdrawing 
tbe  band  and  its  several  fingers  from  a  tight  glove — nntU  at  length,  entirely  fteed 
from  its  pupa-skin,  the  fly,  now  perfect  in  all  Its  parts,  usually  walks  a  few  steps 
farther  up  Uie  straw,  where  it  pansea  for  its  body  and  members  to  acqnlre  more  firm- 
ness and  strength  by  the  farther  evaporation  of  theli  moisture,  aA«r  which  it  isready 
to  spread  Ita  wings  and  mount  into  the  olr. 

The  Hessian  Fly  is  easily  distinguishable  in  all  its  stages  from  the 
wheat  midge,  which  belongs  to  a  diflierent  genas,  Diplotis  {D.  tritim  of 
Kirby).  Tbe  wheat  midge  is  orange-colored,  has  a  atonter  body,  with 
11  EO 
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dear,  transparent,  and  mncfa  broader  vings,  and  x>a1e-yeIlow  legs,  wMle 
tSielarrse  areorange-colored,  and  live  croTvdedaronnd  the  wheat-graiOB 
attbe  top  of  the  plant;  they  spin  a  silken,  round,  gennine  cocoon,  smaUer 
than  a  mustard  seed,  which  remains  in  the  ground  jnst  beneath  the  bot- 
faoe.  So  it  will  be  seen  that  the  form  and  habits  of  the  two  insects  an 
very  dissimilar,  and  that  they  need  not  be  confonnded. 

HABITS  OF  THE  H£S8IAN  FLT, 

Having  become  acquainted  with  the  appearance  of  this  two-winged 
gall-fly  in  its  different  stages,  we  are  now  prepared  to  stady  its  habits; 
for  an  intimate  knowledge  of  how  it  comports  itself  as  an  egg,  lam, 
"flaxseed,"  and  perfect  winged  fly  is  absolutely  essential  to  the  farmer 
who  would  endeavor  int«lligently  to  combat  this  pest. 

Number  of  broodt. — ^The  Hessian  Fly  is  doaUe  brooded,  the  "flax- 
seeds "  or  pnparia  being  found  on  the  winter  wheat  from  late  in  the  as- 
tomn,  through  the  winter,  until  tlie  early  part  or  middle  of  April.  The 
'iflazseedB^ofthia  brood,  from  one  to  aboat  twenty  in  number,  aresita- 
ated  between  the  stalk  and  sheathing  base  of  the  leaf,  at  the  roots  of 
the  young  grain,  slightly  beneath  the  sarf^e  of  the  ground. 

The  "  flaxseeds"  of  the  second  generation  affect  the  wheat  in  the  late 
spring  and  summer ;  but  are  situated  higher  up,  an  inch  or  two  above  tbe 
sui&ce  of  the  ground,  at  the  lower  joints  of  the  straw. 

In  tbe  ordlnatj  conrsa  of  natnre,  therefore  [Bays  Fitch],  onr  orops  of  winter  wfacit 
ATeli&bleto  tiToattooksDf  theHesBian  Fly,  one  geaeratioa  reared  ktiMroot■p^odll^ 
Ing  another,  whicih  occnpies  the  lower  Joints  of  the  stocks.  Thus  the  larvn  and  pnpa 
are  present  In  {t  almost  oontinnallj-  from  the  time  the  tender  yoang  blades  appeal 
above  the  gronnd  in  aatnmn  till  the  grain  ripens  and  is  harvested  the  next  aninmsr. 
Oar  q>ring  wheat,  on  the  otlier  hand,  can  rear  hnt  one  brood  of  these  inaeot* ;  th«f 
consequently  roeort  to  it  bat  little,  if  at  all.  Nor  can  the  Hesaian  Flj  snatain  llwU 
except  in  districts  where  winter  wheat  is  onltivated  in  which  for  It  to  nestle  duriiiE 
tbe  antnnm  and  winter. 

As  a  general  rule,  then,  there  Me  two  broods  of  the  fly,  the  first  lay- 
ing their  eggs  late  in  April  and  in  May,  and  the  second  brood  of  fliee 
ovipositing'"  in  August,  duriifg  September,  and  perhaps  a  few  early  in 
October.  Sometimes  the  flies  appear  earlier,  as  Professor  Coob,  who  ob- 
served the  insect  in  Michigan,  says  that  "in  July  and  August  the  flies 
again  issue  forth,  and  the  cycle  of  changes  for  the  year  is  complete. 
Thus  we  see  that  the  flies  are  ready  for  work  iu  the  fall,  much  before 
the  wheat  is  ready  for  them,  and  may  attack  a  volunteer  (xop  long  be- 
fore the  usual  crop  is  above  gronnd  or  even  sown." 

A  third  brood  may  somettviea  appear,  as  shown  by  Mr.  6.  Hulick,  of  Mich- 
igan, According  to  Professor  Oook,  Mr.  Hnlick  found  the  empty  "flax- 
seeds "  on  volunteer  wheat  iu  September.  On  Professor  Oook'a  expressing 

"■Mr.  F.  8.  Sleepef  vrilM U  tlut  he  Iu*  on  one occmIod  h 
Ikte  u  OcUiber  M.  Id  Febrnarj,  IBTB,  dnrlaf  ywj  mild  wesi 
In  Fcljnurf .    8m  Ui  stalSBianls,  brthsr  OB. 
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some  donbt  whether  tbe  fly  bad  issaed,  anggestiDg  that  it  might  be  the 
parasite  that  had  eaten  the  fly  and  come  forth,  as  the  time  appeared  to 
him  too  short,  Mr.  Hnlick  at  once  planted  some  of  the  volanteer  wheat, 
BtiU  containing  the  "flaxseed,"  in  close  jars,  and — 

Saw  many  of  tbe  flies  iseoe ;  anA,  mon,  liad  eggs  laid  by  tlieae  flies  on  the  same 
wlieat  in  October.  Ur.  HuUck  sliDwed  tbew  fliea  and  their  eggs  to  aereral  of  bia 
neighbors.  la  this  case  the  eggs  were  deposited  in  July,  llie  flaxseed  state  assumed 
In  September,  irom  which  came  a  third  brood  of  flies  in  Oetobei,  This  is  certainly  a 
very  important  matter,  as  it  shows  that  three  broods  are  possible  under  iayorable  eon- 
ditioua.  That  while  the  fall  flies  may,  nay  generally  mast,  wait  till  September  to 
deposit  eggs,  they  only  want  opportunity  to  breed  their  mischief  mnoh  earlier,  even 
in  Jnly  or  Angost,  and  thns  propagate  a  late  brood  of  flies  which  wiU  be  In  leadineai 
fi»  even  the  latest  sown  wheat,  Ko  donbt,  too,  as  in  the  case  of  all  insects,  varying 
degreee  of  heat  oi  cold  will  accelerate  or  retard  the  various  irausformatlous.  (Leo- 
tnre,  &o.,  p.  9.) 

Mode o/egg  laying  (see  Plate  IV,  «,  tlie  fly  o{  its natoral  siise  engaged 
in  laying  its  eggs  on  tbe  leaf  of  wheat). — ^The  mode  of  ovlpositiou  has 
thas  berai  described  by  Mr.  Herrick : 

l^e  eggs  an  laid  in  the  long  cresses  or  ftirrows  of  the  upper  inrface  of  the  leaves 
(i,  e.,  the  blade  or  strap^shaped  part)  of  the  young  wheat  plant.  Wbile  depositing 
her  eggs  the  Insect  stands  with  her  head  towurds  the  point  or  extremity  of  the  leaf, 
and  at  various  distances  between  the  point  and  where  the  leaf  Joins  and  sorrounda 
the  stalk.     The  number  fonnd  on  a  single  leaf  varies  l^m  a  single  egg  np  to  thirty, 

Professor  Coolt  says  that — 

The  fly  very  rarely  lays  more  than  three  eggs  at  one  time  without  change  of  posi- 
tion. She  more  fireqneutly  lays  two,  and  generally  but  one.  In  case  she  lays  but  one 
it  takes  leas  than  a  quarter  of  a  minnte,  and  leaa  than  half  a  minute  to  lay  three, 
when  they  are  all  laid  withont  R  change  of  position  on  the  part  of  the  fly.  After 
laying  she  seems  to  draw  in  her  ovipositor  soon  to  extend  it  again,  at  the  same  time 
crewding  into  it  tbe  one,  two,  or  three  e^s  that  are  nest  to  be  laid.  She  then  flies 
to  another  leaf,  alighting  amally.  not  always,  with  head  towards  the  end  of  the  lea£ 
She  then  appeara  to  wipe  the  eggs  off  the  Jointed  ovipositor.  She  really  nrowds  the 
egg  till  the  end  touches  the  Isa^  when  by  IHction  of  tbe  leaf  and  adhesion  of  tbe  egg 
the  latter  Is  held  fkst  wliile  the  egg-tnbe  is  withdrawn.  If  the  second  and  third  ai« 
to  be  laid  she  repeats  tbe  operation,  alter  which  she  retracts  her  oviporitor,  restocks 
it,  and  in  a  trice  is  depositing  the  fatal  germs  on  another  leaf.  I  say  nsnally  on  the 
npper  sorfkoe,  for  occasionally  eggs  are  laid  on  the  stalk,  and  sometimes  on  tbe  nnder 
side  of  a  leaf.  I  have  observed  that  tbe  fly  often  makes  many  nnsnocessfnl  efforts  to 
canse  theeggtoadhereon  the  onter  face  of  tbe  leaf  before  she  sncoeeda.  I  have  seen 
nfly  work  thns  for  two  minntce  before  SDOoese  crowned  her  efforts.  Thefly  may  thus 
learn  by  experience  that  it  is  easier  to  deposit  on  the  Inner  or  upper  tsce  of  the 
blade,  and  so  generally  choose  that  snrface.  We  shall  see,  too,  in  tbe  sequel,  that  it 
Is  better  for  the  prospective  maggot  that  the  egg  be  placed  on  the  npper  surface.  In 
four  to  ten  days,  mon  or  less,  as  the  weather  is  cool  or  warm,  the  eggs  batch.  (I.eo- 
ture,  p.  7.) 

Mr.  0.  y.  Biley  describes  as  follows  the  process  in  the  New  York 
Tribune: 

1  bare  very  careftilty  stndled  the  ovlpsaltlon  of  the  Hearian  Fly,  eloaely  obsraring 
tlie  female  In  the  act  ou  several  occasions ;  and  aa  accurate  observations  on  this  point 
are  not  easily  made,  I  herewith  transcribe  my  notes  of  several  years  ogot 
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Eggi  depoaltefl  In  liregDlar  rowa  In  the  Jongitndlnal  ckritlea  and  doprenloDi  of 
vhestatalkH  betireen  tLeatslk  andBheath  whenthia  is  loose,  or  on  tbeleares  between 
tho  nafairal  rid^ra  or  oarinat  of  tbe  apper  amfaoe,  thia  last  being  tbe  more  oommon 
habit.  Ordinarily  there  ace  £rom  fire  to  ten  Id  a  row,  but  eonietimes  more.  Each  egg 
.03  inoh  long,  oylindrical,  rounded  at  each  end,  soft,  tranalnoent,  and  pale  orauge-ied 
in  color,  ^forebateblng,  tbe  pale  aideflof  the  iuoloeed  larva  ahow  throngb  tbe  ebelL 
Larra  batched  in  four  da;e ;  oiairla  down  leaf  to  baae  of  aheath,  which  on  yonng 
grain  Is  at  crown  of  root.  The  orange-red  color  la  aoou  lost,  and  the  larva  beoomea 
pale,  tranaluceut,  and  plump,  ainklDg  more  or  leas  Into  the  stalk  by  the  depleting 
prooeaa  kept  up. 

In  an  artiele  in  »  Saint  Loula  paper  I  deBcrlbed,laatJnne,  the  process  of  ovi position 
on  the  leaves,  and  my  own  olMsrvatfona  in  Missouri  accord  entire);  with  those  of  E. 
Tilghman  recorded  In  1820,  and  of  E.  C.  Herrick  in  1844,  and  quoted  by  Fitch  in  hia 
eaaay  on  tbe  Hessian  Fly  (Albany,  1846),  with  the  exception  that  they  do  not  mention 
the  exceptional  habit  of  pnsbiog  the  eggs  between  the  sheath  and  the  stalk,  owing 
doubtless  to  the  fact  that  their  observatloDS  were  made  solely  on  the  antamn  brood 
of  flies  ovipoaiting  on  tbe  yonng  plants,  the  habit  being  more  common  In  the  early 
summer  brood  when  the  plants  are  larger. 

Mr.  William  BtroDg,  of  Kfdamazoo  Coantj,  Michigan,  thus  describes 
the  process,  adding  Home  particnlara  of  Interest: 

I  have  seen  the  wheat  plant  with  many  of  the  maggots  at  work  before  there  was 
any  stalk  for  the  fly  to  lay  its  eggs  on,  by  introducing  itsextenslle  abdominal  tipnnder 
the  leaf  sheath.  Even  tliia  &tl  I  have  seen  thia  very  thing  when  there  was  as  yet  bat 
one  shoot  &om  tbe  kernel,  having  bnt  three  leaves,  the  wheat  having  been  sowed  not 
more  than  three  weeks.  I  have  seen  these  maggots  when  toosuiall  to  be  seen  without 
the  aidof  a  glass,  BO  low  down  towards  the  kernel,  which  was  sowed  with  a  drill,  that 
if  the  fljT  had  deposited  the  eggs  nnder  the  leaf  on  the  stalk.  If  there  had  been  one 
there,  ahe  wonld  have  been  obliged  to  nse  a  spade  to  dig  to  get  a  chance.  I  am  not 
the  only  one  who  believes  that  the  egg  is  laid  on  the  leaf  and  hatches  there,  when  the 
small  maggot  workslts  way  down  inudeof  theleafaalowaaposHible.  If  there  shonld 
be  fllleeu  or  twenty  on  one  leaf  (not  a  large  number  to  find  the  past  year  nnder  one 
leaf),  of  conrse  as  they  took  their  places  they  would  be  somewhat  in  rows,  bnt  they, 
of  coarse,  are  not  the  "eggs  placed  in  tbe  longitndinal  grooves  of  the  stalk." 

In  Solon  Bobinson'a"  Facta  for  Farmera,"  page  S14,  we  read:  "The  female  depoelts 
her  eggs  soon  aner  the  wheat  begins  to  grow,  *  *  *  In  the  cavities  between  the 
little  ridges  of  the  blades.  In  from  four  to  Bfteendaya  thttegga  hatch  and  the  dimin- 
utive maggots  work  down  into  the  leaf-sheatb  and  there  spend  the  winter."  In  the 
EalamoMoo  H'leyraph  for  November  7,  this  y«ar,  are  a  few  lines  npon  the  Hessian  Fly 
by  H.  B.  Bateham,  of  Ohio.  He  is  too  well  known  to  need  an  introdnotfon  at  th^ 
time.  Hesays:  "In  theapring,  with  tbe  first  warm  weather,  the  fly  will  come  forth 
and  deposit  Us  eggs  npon  the  leaf,  which  will  then  soon  batch,  when  the  wonni^ 
crawling  down  the  leaf,  feed  npon  the  stalk,  injuring  Its  growth,  often  oaosing  It  to 
die."  A  reason  given  by  some  why  the  fly  does  not  injure  red  wheat  as  mnch  as  white 
is  becanse  the  leaf  of  tho  red  grows  so  long  and  slants  down  from  the  ahoot  so  that 
when  the  egg  hatches  the  maggot  works  down  the  wrong  way,  falls  to  the  groond, 
and  BO  many  fail  to  harm  the  wheat. 

A  writer  in  the  Couniiy  Qentteman,  Mr.  Caleb  8.  Faller,  of  Jackson 
County,  Michigan,  says: 

The  fly  commences  aa  soon  as  the  wheat  is  np  an  inoh  high.  I  placed  in  a  glass 
fruit  Jar  some  atools  of  wheat  which  was  sown  on  the  31st  of  Angnst,  and  about  tbe 
15th  of  October  the  fly  hatched  ont  of  the  brown  eggs  [pnparia]  which  were  in  the 
wheat  in  large  numbers,  and  was  a  lively  little  black  fellow  about  one-eighth  of  aa 
Inch  long.  Now,  If  the  eggs  were  deposited  abont  the  8th  of  September,  as  that  is  as 
■oon  as  ibo  wheat  would  be  large  enough  for  them,  it  would  give  them  about  37  days 
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to  autni*  M  M  to  fl7  agaio,  tliongh  they  might  batch  a  little  sooner  or  Uter  in  the 
open  field.    I  oonnot  aay  bb  to  that ;  have  no  certain  means  of  knowinf;. 

The  flies  of  the  second  brood  are,  in  southern  Michigan,  read;  to  de- 
posit their  eg^  late  in  April  or  early  in  May  "  on  spring  wheat  or  barley 
which  ie  sufficiently  advanced,  in  lien  of  which  they  deposit  on  the  wheat 
again,  not  on  the  basal  or  radical  leares,  but  on  the  leaves  wbicb  will 
be  above  the  first  or  second,  rarely  the  third,  joints."    (Cook.) 

Habit*  of  the  larva. — As  soon  as  the  footless  larva  or  maggot  hatches, 
it  makes  its  way  down  the  leaf  to  the  base  of  the  sheath,  which,  in  the 
young  winter  wheat,  Is  at  the  crown  of  the  root. 

Here  [aaf  BHeraiok]  It  &atens,  Iengtbi*lM,  and  head  down  wards,  to  the  tender  atalb, 
and  lives  opon  the  sap.  It  does  not  gnaw  the  stallc,  nor  does  It  enter  the  central  cav- 
ity thereof;  bnt,  as  the  larva  increases  in  site,  it  gradually  becomes  Imbedded  in  the 
Hnbstanee  of  the  stalk.  After  taking  ite  station,  the  larva  moves  no  more,  gradDally 
loses  Its  reddiiih  color  and  wrinkled  appearance,  becomes  pinmp  and  torpid.  Is  at  first 
eemt-translooent,  and  then  more  and  more  olonded  with  Intestinal  white  spots;  and 
when  near  maturity,  the  middle  of  the  intestinal  parts  ii  of  a  greenish  oolor.  In  five 
or  six  weeks  (varying  with  tbe  season)  the  larva  begins  to  turn  brown,  and  soon  be- 
comes of  a  bright  ohestnat  color,  bearing  some  resemblance  to  a  flaxseed. 

EFFiWT  OF  THE  ■WORM  OB  LAEVA  ON  THE  WHEAT. 

As  has  been  stated,  the' worm  in  antamn  lies  at  the  sheathing  base  of 
the  leaves  jost  above  the  roots,  at  or  near  the  surface  of  the  soil.  It  is 
easy  to  detect  the  flaxseed  from  its  large  size  and  chestnut-brown  color, 
by  separating  the  leaf  from  the  stalk  of  the  young  wheat  in  October 
and  Kovember,  when  the  worm  has  8topi>ed  feeding  and  is  incased  in 
its  brown  sack.  Scattered  shoots  will  be  foand,  withered  and  changed 
to  a  light  yellow  color,  and,  as  Fitch  observes,  strongly  contrasting  with 
the  rich  green  of  the  vigorous  nniigured  plants.  ( See  Plate  IV,  represent- 
ing a  healthy  stalk  on  the  right  and  a  dwarfed  plant  on  the  left,  coq- 
taining  three  flaxseeds,  with  tbe  leaves  partly  withered.)  The  worms, 
before  assuming  the  flaxseed  state,  rest  between  tbe  leaves  and  the 
stalk;  their  soft,  fleshy,  undeveloped  mouth-parts  do  notenable  them  to 
gnaw  the  surface  of  the  plant,  bnt  the  sap  is  supposed  to  be  absorbed 
directly  throagh  tbe  walls  of  the  body,  and  thus  they  are  said  to  feed  by 
imbibition;  this  weakens  the  plant  and  causes  it  to  become  unhealthy 
and  turn  yellow  and  die;  moreover,  although  this  point  is  disputed  by 
Dr.  Fitch,  the  presence  of  the  worms  causes  the  formation  of  a  galMike 
swelling  or  enlargement  of  the  stalk,  an  abnormal  growtli  of  the  plant 
being  caused  by  the  slight  interruption  to  the  flow  of  the  sap.  Of  course 
when  six  or  a  dozen  of  these  comparatively  large  flaxseeds  are  lodged 
under  the  base  of  the  leaves  the  plant  turns  yellow  and  dies,  as  if  the 
roots  bad  been  affected. 

How  a  field  of  winter  wheat  may  be  attacked  and  affected  by  the  Hes- 
sian Fly  may  be  seen  by  reading  the  following  account  in  the  Cultivator 
and  Country  Qentleman : 

Last  fall  the  appearance  of  the  wheat  plant  on  different  fleldi  and  locations  was 
rery  different.    On  strong  and  level  Isnds,  little  injnry  was  shown.    Hilly  fields,  or 
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where  there  waa  a  ridge  or  worn  point,  or  where  the  look  cropped  Dearer  the  anrisn, 
the  wheat  appeared  injnred  or  dead,  as  also  when  sown  after  spring  grain,  partica- 
larlf  oats.  That  the  fi;  either  enters  the  grouDd  or  remains  In  the  dry  stubble  till 
tbe  sise  of  the  wheat  affords  a  lodgment,  appears  true.  An  an  inetnnce,  I  note  Ibe 
following  facta :  An  acre  of  potato  ground  of  1876  was  sown  to  oats  in  1877.  It  was 
in  fair  condition,  and  a  heavj  crop  was  seoared.  Hnrronnding  this  piece  of  oata  on 
tbree  sides  was  a  meadow,  the  highway  bordering  the  other  side.  A  good  crop  of 
hay  was  talteu  in  June,  and  the  Bold  was  all  plowed  in  July.  Tbe  after  oaltivation 
was  the  same,  pntting  the  field  in  an  excellent  condition  for  the  crop.  Seeding  waa 
tbrongh  earlj  in  September,  and  in  a  few  days  the  whole  Held  waa  nearly  covered 
with  the  growing  wheat,  and  was  very  much  admired,  both  for  its  beautiful  green 
and  its  superior  onltare.  All  at  once  tiie  wheat  on  the  oat  atnbble  was  turning  rny 
yellow,  in  itrong  cantraat  to  the  deep  green  on  tbe  anrronnding  meadow,  in  tbe 
hollows,  on  the  accnmnlated  wash  of  ages,  the  wheat  waa  very  large  and  kept  green 
and  glowing;  while  on  the  sbarppointsofknoUs  and  hard  clay  ridges,  it  waa  nearly 
gone.  On  a  piece  of  new  land  near  by,  where  never  a  kernel  of  grain  was  grown  be- 
fore, no  fly  or  injury  oonld  be  seen. 

The  appearance  of  the  fly  was  general,  as  soon  as  one  or  two  leaves  gave  them  a 
lodgment.  Owing  to  tbe  superior  warmth  and  moisture  of  tbe  entiro  fall  months, 
wheat  sowed  on  strong  land  tillered  largely.  Tbe  insects  took  the  first  tiller  and 
stuck  to  it,  while  two  and  even  four  others  oame  out  and  covered  tbe  gronnd.  On 
poorer  parts  of  tbe  field  the  plant  could  not  tiller  so  much,  and  here  the  injury  ebowed 
most.  Up  to  this  date  the  crop  has  wintered  well,  a  deep  layer  of  bqdw  now  keeps 
insects  and  wheat  alike.  About  the  lat  of  May  this  entire  brood  will  be  ready  to  de- 
posit tbeir  eggs,  and  they  will  nnml)er  millions. 

That  a  field  of  vheat  may  recaperate  after  a  favorable  wiuter,  and 
hov  such  a  field  looks  early  in  the  following  June,  is  well  brought  out 
by  the  following  extract  from  the  Prairie  Farmer: 

The  early  sown  wheat  that  was  badly  eaten  by  the  Heeaian  Fly  last  fall,  but  which 
baa  been  apparently  entiroly  recnperated  by  the  remarkably  favorable  winter  and 
spring  just  passed,  is  more  seriously  damaged  by  tbe  inseot  than  many  farmers  iie 
probably  aware  of.  I  visited  to-day  a  thirty-acre  field,  kiwed  on  the  6th,  6th,  and  7th 
days  of  September.  Early  in  Ootober  it  looked  very  badly— was  yellow  and  showed 
bore  gronnd  in  many  places,  and  the  plants  for  a  long  time  seemed  to  be  dwindling 
and  growing  smaller.  The  fine  spring,  bowerer,  brongbt  it  oat  apparently  all  right. 
It  now  Stands  five  feet  fonr  to  alz  inobee  high,  very  well  headed,  and  seomtngly  good 
for  from  thirty  to  thiity-five  baabels  to  tbe  acre.  I  examined  the  field  carefullyin  ten 
places,  taking  twenty  wheat  stalks  aa  they  stood  in  the  drill  row  at  each  place,  with 
tills  result:  Number  of  stalks  examined,  SOO;  nnmber  of  stalks  containing  the  fly, 
134,  or  two-thirds  of  the  whole.  Uony  of  the  stalks,  however,  bad  only  one  larva,  and 
these  will  probably  not  be  much  affected.  The  insects  aro  all  of  ftill  site,  of  a  cheat- 
nnt  color,  and  plainly  viaibhi  in  tlie  lowest  joint  and  the  one  next  above— about  twice 
as  many  were  found  intbelower  joiutaslntbenpper  one.  Tbia,  I  auppoae,  indicates 
a  loia  to  the  crop  of  &om  30  to  CO  per  cent. 

We  had  heavy  raina  on  the  8tb,  9th,  and  10th  of  September,  I  think,  which  sus- 
pended the  operation  of  seeding  till  tbe  13th  or  after.  This  seems  to  bo  the  dividing 
line,  separating  the  fields  badly  damaged  from  those  that  escaped  with  little  iqjnry. 
In  a  part  of  the  same  field  (potato  ground]  sowed,  near  the  last  of  September,  with 
the  some  kind  of  wheat,  the' number  of  plants  examined  was  100;  affocted  with  fly, 
12.    In  other  fields  the  rate  was  fonr  to  six  to  tbe  hundred. 

Uany  fields  of  Uediterranean  ore  lodging.    Tbe  Clawson  stands  well,  and  by 
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reaaon  of  itsatiffatnw  aad  Ti){OTOua grow tli pram is«a  to  wlttiatAndtheraTagesof  Ui« 
^7  better  thoii  tlie  more  f«ebl;-growiDg  aiul  weftker-etntwed  torts. 

ARVIKE  C.  WALES. 
SriRK  CouMTT,  Ohio,  Jittw  7. 

Another  extract  from  tbe  Cvilivator.  and  Country  Gentleman  bears  di- 
rectly CD  this  important  poiut. 

Tliere  Is  a  diapnte  among  good  farmera  vrbetlier  irbeat  injured  hj  the  Heaatan  Flj 
ia  jireparabt;  damaged.  Mr.  F.  C.  Soot  thinks  it  la,  aaheaayavlieTitheoeiitralBtalk 
la  eat«n  oat  tbe  plant  is  eithsr  dead,  or  able  to  make  only  a  feeble  growtb.  If  it 
makes  a  head,  it  will  perfect  onlj  one  or  two  seeds  to  a  plou  t.  Hr.  Jesse  Dewey  quali- 
fies this  statement  tbua:  ^thelandU  ricA  movjA,  tbongli  tlie  centra!  atitlk  be  injnred, 
the  wheat  plant  will  stool,  and  from  Ita  aide  roots  sends  np  stalka  and  perfect  a  fUr 
crop,  I  hare  no  doubt  that  both  of  these  excellent  &rai«rs  are  right.  On  the  great 
mi^OTity  of  fields,  the  Iqjnry  to  the  wheat  plant  la  the  fall  means  the  destrocllon  of 
the  crop.  When  tbe  oeniral  plant  haa  been  Jqjnred,  the  side  shoots  have  not  enongh 
Tltality  to  perfect  much  seed.  Yet  there  may  lie  land  rich  enough  to  make  a  crop  from 
the  second  growth,  provided  the  Heasian  Fly  next  spring  ia  not  nnmerooa  enoagh  to 
do  serious  damage.  Very  much  now  depends  on  the  character  of  the  coining  winter. 
A  •BBMit  whioh,  under  ordinary  ciroomatauces,  would  be  favorable,  may  also  save 
tnyriods  of  Hessian  Flies.  There  was  mnoh  mote  "crinkled"  wheat  laat  summer  than 
nanal,  and  I  have  little  donbt  that  tbe  oanse  ia  to  be  found  In  the  heavy  mantle  of 
anow,  which  preserved  a  greater  number  than  usual  of  the  Hessian  Flies  through  the 
-winter.  The  wheat  crop  this  fall  would  have  sutTered  more  than  naual  in  any  event, 
but  the  evil  has  been  greatljr  aggravated  by  the  worm  and  generally  dry  weather  after 
wheat-sowing.  We  had  no  killing  &ost  until  near  November,  nor  fi^t  of  any  kind 
until  the  middle  of  October.  With  frosts  in  their  nsnal  aeason,  and  not  sowing  too 
late,  there  need  bo  little  danger  Beam  the  Hesaiaa  Fly.  But  it  Is  the  poomesa  of  the 
soil  which  leads  fiurraers,  year  by  year,  to  sow  their  wheat  earlier  in  order  to  get  a 
larger  growth.  Making  the  soil  richer  Mmovea  thedifBcnlty  by  removing  Itsorigiual 
and  principal  oanse. — W.  J.  F.,  Monroe  County,  N.  Y. 

INFLITBNOB  OP  THE  WEATHER  AND  FATOBABLB  AND  tWFATOBABLB 
SEAfiONS. 

To  properly  discass  thia  very  important  subject  would  reqniie  an  inti- 
mate knowledge  of  the  meteorological  conditions  snd  the  relative  abon- 
dance  or  rarity  of  tbe  Hessian  Fly  durinj;  each  year  since  its  first  ap- 
liearance  iu  this  coantiy  in  1776.  All  that  we  can  say  with  oar  present 
exceedingly  imperfect  knowledge  bears  but  slightly  on  this  point  and 
must  be  considered  as  simply  provisional.  We  may  here  quote  ttom 
the  Cultivator  and  Country  Gentleinan  what  has  been  stated  by  Mr.  Riley 
in  speaking  of  the  condition  of  the  Hessian  Fly  in  1S77 : 

The  Heaalau  Fly  Is  rather  an  inaeet  of  moist  climatea  and  mild  latitudes;  andthera- 
fbre,  unlike  the  ohlnch-bng,  its  mnltipUeatiou  has  been  favored  by  the  cool  and  wet 
summera  and  autnmnsof  the  last  three  years.  While  the  rainy  period  which  as  a  gen- 
eral statement  may  be  said  to  have  commenced  In  Hay,  1B75,  and  continued  to  the 
preaentdate,  and  during  which  time  there  have  neither  been  severe  diongbts  nor  oon- 
tinned  sammer  heats,  tbe  chinch-bug  haa  so  nearly  disappeared  that  ita  depredations 
hare  been  scarcely  noticed,  the  Uesaian  Fly  has  developed  and  thrived,  and  to  the 
extent  that  if  the  weather  favors— that  is,  if  from  now  to  harvest  it  should  Den- 
tin ne  cool  and  moist  or  warm  and  wet — the  damage  likely  to  be  done  to  the  inaominf 
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kad  Um  followlDg  crop  otta  wwroely  be  ntlmatod.  Bat  If  diy  weather  prerBJls  traoi 
thia  time  to  harvest,  the  dknwge  dooe  oka  bardl;  be  oonBidciBble — «nd  if  it  abonld 
tQin  Ytiry  ixj  and  hot,  all  danger  from  mHooi  depiedatiouB  &om  It  may  be  caat  oot 
of  the  acnoniit,  in  meaatuiDg  the  otitoome  of  the  orop — since  a  certain  amoiint  of 
moisture  is  abeolntely  neoesaory  for  the  iqccmi^  development  of  the  several  atages 
In  the  growth  and  progress  of  this  insect  scourge.  Bat  then  ProfesBor  Riley  warned 
me  agalnat  drawing  floal  oonolnstons  on  Insoffloient  data,  it  being  qnite  possible  tliat 
other  fbroes  and  oansea  appearing  might  bring  about  a  qnite  diffiueat  and  nuexpeeted 
resolt.  Nevertheleia,  there  are  many  reasons  far  expecting  a  dry  spring,  a  warm 
harvest,  and  a  hot  snmmer,  and  comparatively  trifling  damage  to  be  done  by  the  £y 
on  the  wbeat  harvest  of  ISTB.—W.  J.  F. 

The  effects  of  dronglit  on  the  Hessian  fly  has  been  noticed  by  Profes- 
sor BUey,  in  the  American  Naturalist  for  Xovember  1881,  aa  follows: 

It  has  long  been  known  that  the  Hessian  Fly  flourishes  moat  when  the  Cbinch  Beg 
flonrlahea  least;  in  other  words,  that  wet  weather  favors  it.  Moistnra  seems  esseu- 
tialto  the  well-being  of  the  larva.  The  prejudicial  effect  of  drought  has  not  hitherto 
baeu  observed,  tbttt  we  are  aware  of,  but  wae  very  noticeable  the  present  year  in 
parte  of  Ohio,  where  the  puparia  literally  dried  up.  Our  attention  wae  first  called  to 
the&otof  the  general  death  of  the  insect  in  the  "fiaxseed"  state  by  Mr.  E.  W.  Clay- 
pole,  of  Tellow  Springs,  Ohio,  and  onr  observations  mbsequeiitly  confirmed  his  experi- 
enoe.  The  intense  heat  had  not  only  desiccated  the  Cecidomyia,  but,  what  Is  still 
more  remarkable,  in  most  cases  the  parasites  also.  We  should  like  to  henr  from  Pro- 
fesaoT  Cook,  of  Ulchigan,  and  otheTs,  whether  a,  like  lesnlt  followed  the  severe  heat 
and  drought  in  other  parts  of  the  West.  The  presumption  is  that  the  mortality  wss 
general  and  that  farmers  may  expect  immunity  from  injury  for  some  yean  to  oome. 

That  this  fly  flourishes  best  in  a  rather  warm  and  moist  season  is 
shown  by  its  habits.  The  flies  hover  in  the  spring  and  autumn  over  the 
wheat-fields  in  oonatleas  numbers,  especially  at  mornlDg  and  eTeuiiig, 
avc^ding  the  direct  heat  of  the  sun. 

FAttASITES  OP  THE  HESSIAN  FLT. 

How  nsefnl,  nay  indispensable,  parasitic  insects  may  prove  in  Icceping 
the  noxious  ones  witbin  dne  limits  is  well  illustrated  by  the  case  of  this 
fly,  for  whenerer  it  suddenly  disappears  from  a  given  locality,  this  is 
asually  due  to  the  attacks  of  its  parasites,  and  especially  one  Chalcid 
fly,  the  Semiotellua  [Homt^oms]  destructor,  flrst  described  by  Say, 

This  is  a  hymenopterons  insect,  having  four  wings  and  belonging  to 
the  same  order  of  insects  as  the  saw-flies,  four-winged  gall-flies  ((7yntp«), 
the  larger  idineumons,  and  the  wasps  and  bees.  It  is  a  member  of  the 
fiunily  OkdMdida.  As  stated  in  oar  Ouide  to  the  Study  of  Imects,  this  is 
a  gronp  of  great  extent',  the  species  being  of  eman  size;  they  are  often 
of  shiny  colors,  as  the  name  of  the  principal  genus  implies,  being  either 
bronze  or  metallic.  They  also  have  elbowed  antenuee  with  ftom  six  to 
foarteen  joints,  and  the  wings  Me  often  deficient  in  veins.  The  abdomen 
is  nsnally  smaller,  and  composed  ordinarily  of  seven  rings  in  the  male, 
and  of  six  in  the  female,  the  latter  often  having  a  short  but  visible  ovi- 
positor, a  horny  tobe  consisting  of  three  pairs  of  stout  bristles  closely 
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nnited  and  formiDg  a  goite  Bolid  tube.  Some  species  are  Tisgless. 
There  are  1,200  species  of  the  family  known  in  Europe,  and  there  are,  in 
an  probability,  at  least  1,000  in  the  United  States.  Few  of  them  are  over 
aline  in  length, 

8emioUUug  dettruetor,  male.  (Plate  lY,  Fig.  i,  mnch  enlarged.)  The 
bead  is  transversely  oblong,  or  rather  cnbical,  being  rather  wider  than 
long,  and  slightly  broader  than  the  thorax  when  seen  i>om  above,  being 
fall,  somewhat  ronuded  in  front,  and  hollowed  ont  behind  next  to  the 
thorax.  The  eyes  are  dnll  red,  reaching,  when  seen  above,  behind  the 
middle  of  the  head.  The  antennte  are  elbowed,  and  when  bent  back 
reach  to  abont  the  middle  of  the  thorax;  they  are  yellow  on  the  basal 
half,  black  beyond.  In  the  male  they  are  10-jointed ;  the  scape  (joints 
1-3)  is  pale,  and  free  from  hairs,  while  the  flagellmn  (or  joints  4-10)  is 
blackish  uid  clothed  with  dense,  stiff  hairs  as  long  as  the  joint  is  thick. 
The  fourth  joint  has  at  base  a  minnte,  Indistinct,  constricted  portion; 
joints  B  to  9  are  of  equal  length  and  shorter  than  the  4th  joint;  the  10th 
(terminal)  joint  is  long  and  acate  at  the  tip,  and  nearly  twice  as  long  as 
the  9th;  it  is  sobdivided,  when  seen  nnder  a  J-inch  objective,  into  five 
snb-jointa,  the  6th  minnte  and  acutely  conical. 

The  thorax  is  abont  twice  as  long  as  broad,  and  widest  at  the  insep 
tion  of  the  foro-winga ;  like  the  head,  the  omst  is  coarsely  pnnctored. 
The  fore-wings  are  broad,  triangular,  well  rounded  externally ;  the  sub- 
coetal  vein  is  very  thick,  being  strongly  marked,  and  alter  joining  the 
costal  or  front  edge  of  the  wing  for  a  short  distance,  jnst  beyond  the 
middle  of  the  wing,  is  bent  in  towards  the  middle  of  the  wing,  ending 
in  a  knob-like  expansion  with  a  slight  point  extending  towards  the  cos- 
tal edge  of  the  wing,  fitch  represents  a  slightly  marked  vein  extend- 
ing to  the  outer  edge  of  the  wing,  hut  this  is  absent  in  our  specimens. 
There  is  an  incomplete  median  and  suhmedian  vein,  only  peroeptible 
under  strong  magnil^ring  powers,  the  base  of  the  median  btdng  quite 
disconnected  from  the  snbmedian.  In  most  of  my  specimens  there  was 
no  vein  extending  tmm  the  snbcostal  knob  to  the  end  of  the  wing. 

The  legs  are  pale  straw-yellow,  the  fore  shank-joints  (tibisa)  and  toe- 
joints'  (tarsi)  brownish ;  the  third  hip-joints  (femora)  are  dosk;  on  the  ba- 
salhait^whilethehind terminal taraaljoiutsare brown.  Theabdomen  is 
small,  black,  while  the  head  and  thorax  are  bright  metallic  green,  some- 
times blue.  The  abdomen  is  also  smooth  and  polished,  mach  flattened, 
oval,  not  BO  wide  as  the  thorax,  broad  at  the  end  and  suddenly  pointed 
(mncronate)  at  the  tip.  It  has  a  large  yellowish  patch  on  tiie  opper 
and  under  side  of  the  second  segment.  Length  of  the  body  2-2.6  milli- 
meters (0.08-0.11  inch). 

The  female  differs  in  her  greater  size  and  rather  slenderer  body,  and 
the  more  olub-ehaped  antennse,  the  terminal  joint  being  twice  as  loog  as 
thick.  Between  the  3d  and  4th  joints  are  two  distinct,  minute  snhjoints, 
the  2d  shorter  but  wider  than  tiie  Ist;  jointfl  4-9  are  shorter  and  less 
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hairy  than  in  the  male,  while  the  10th  (termioal)  joiut  is  aisote  at  tip, 
and  anbdivided  into  four  Bnbjoints.  The  abdomen  is  as  loni;  and  aa 
vide  as  the  thorax,  ending  in  a  long,  sharp  point,  the  short  bat  distioct 
OTipoattor  extending  slightly  beyond  the  tip  of  the  body.  There  is  a 
slightly  marked  pale  spot  above  on  the  second  segment.  Length  2.4r-3 
millimeters  (0.10-0.12  inch). 

This  puasite  was  first  described  by  Say,  his  specimens  occurring  at  or 
near  Philadelphia;  it  was  observad  by  Herrick  in  1833,  in  Connecticut, 
and  in  1877  we  bred  it  from  paparia  of  the  Hetusian  Fly  received  from 
Ohio ;  and,  as  stated  by  Professor  Cook,  it  is  snfflciently  abundant  in 
Michigan  to  destroy  the  Hessian  Fly  in  great  numbers,  and  is  prob- 
ably distributed  throughout  the  Hessian  Fly  area. 

So  destructive  are  this  and  other  parasites  to  the  Hessian  Ply  that  as 
early  as  18il  Herrick  claimed  that  in  Connecticut "  a  very  large  propor- 
tion, probably  more  than  nine-tentht,  of  every  generation  of  the  Hessian 
Fly  is  destroyed  by  parasites."  Tbis  work  is  mainly,  we  doubt  not,  done 
by  the  chalcid  parasite  under  consideration.  It  is  to  this  insect  more 
than  to  any  other  means  in  nature  that  we  owe  the  general  immunity  m 
certain  years  from  the  attacks  of  the  Hessian  Fly  in  most  wheat  regions, 
and  to  this  cause  that  during  certain  years  the  fly  is  kept  wholly  within 
bounds.  Few  people,  even  uatnralisto,  have  any  adequate  idea  of  the 
good  done  by  these  minute  parasites.  What  was  the  fact  in  Connecticat 
in  1811,  and  the  few  years  preceding,  has  been  the  case  in  Michigan, 
according  to  Mr.  F.  8.  Sleeper,  of  Oalesbarg,  Mich.,  who  writes  us  that 
the  Hessian  Fly  was  nearly  exterminated  in  Kalamazoo  County  by 
SemioteUu8  destructor,  nearly  all  the  "flaxseeds"  in  the  crop  of  1877 
having  been  destroyed  by  this  friendly  parasite,  He  writes  us  that  in 
the  autumn  of  1877  he  fpund  these  parasites  in  the  wheat-fields  in  count- 
less numbers,  and  that  the  perfect  Hessian  Fly  was  difficult  to  find. 

!No  one  since  Herrick  recorded  his  observations  has  made  very  care- 
ful observations  on  the  habits  of  these  parasites.    He  states  that : 

It  plerc«a  tbe  Bheath  of  tho  atAlk  (maklDg  a  hole  too  araall  to  be  detected  b;  ft  pow- 
erful miciovcope),  And  deposits  an  egg  in  tta«  pnpa  within.  This  Ih  done  chiefly  in 
June.  The  peifeot  liueot  \m  evolved  in  the  sanmieK  uid  ftatnmn  aooceediaKi  esting 
its  wftf  tbroDgb  the  papuinm  uid  the  sheath  of  the  leA£ 

Herrick  also  states  that  a  second  parasite,  very  similar  to  the  Semuh 
teUut  destructor, "  butwith  mere  rudiments  of  wings,  is  sometimes  evolved 
tcfym  the  pnpsB  of  the  Hessian  Fly.  I  am  in  doubt  whether  it  should  be 
considered  a  distinct  species  or  only  a  variety." 

A  third  parasite  was  reared  by  Herrick  in  Connecticut.  It  is  an  in- 
sect of  the  tribe  Ckalcidia,  whose  genus  be  did  not  determ  ine.  Its  habits 
were  like  those  of  Semiotellus,  and  wingless  females  of  tbis  species  were 
also  found. 

A  foarth  parasite,  noticed  by  Herrick,  belongs  to  Latreille's  tribe 
Ojcifuri,  but  the  genus  was  not  determined.    In  habits  it  agreed  with 
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the  foregoing  parasites,  bat  it  wae  evolved  later  in  the  year.  Her- 
rich  adds  tiiat  alt  the  parasites  mentioDed  "are  likewise  evolved  in  the 
spring  fixnn  the  Hessian  Fly  pupse  of  the  sommer  previous." 

The  fifth  parasite  has  quite  different  habits.  It  was  said  by  Herrick 
to  deposit  its  eggs  in  those  of  the  Hessian  Fly.  Herrick,  its  first  dis- 
coverer, tbna  speaks  of  it ; 

ThB  insect  i«  Abundant  In  the  antnnm.  I  first  saw  it  September  23, 1633,  in  the  act 
«f  depositing  ita  eggs  in  the  egga  of  the  Heaalaa  Fly.  From  snbseqnent  obsorratlona 
it  appeaiB  that  Caor  or  five  eggs  are  laid  in  a  aingle  egg  of  the  Heaiiau  Fly.  Tlie  Ut- 
ter egg  hatokes,  and  the  animal  adTouoes  to  the  pnpa  state  as  oaiial,  bnt  trom  the 
pnparinm  no  Hessian  Flj  ever  comes  forth.  This  parasite  forma  wllhJn  the  paporiom 
a  sillcy  oocoon  of  a  bronnisb  color. 

It  is  probable  that  it  is  the  species  first  discovered  by  Herrick  in  Con- 
necticat  vhich  Professor  Cook  has  detected  ovii>ositiug  in  the  eggs  of 
the  Hessian  Fly."* 

It  Is  black  and  looks  not  nnlike  a  tiny  gnat.  Tbe  female  feels  for  the  egg  vith  ber 
antenne,  and  vbeD  found  intrndes  tbe  fatal  egg,  nbicb,  I  find,  takes  tfaree-foarthsof 
a  minnte ;  fall  three  time*  aa  long  as  it  takes  tbe  Besstan  Fly.  Tbe  little  parasite  is 
mnofa  loogN',  too,  in  finding  the  eggs  tban  Is  the  fly  in  laying  tbem.  I  find  that  eacli 
«gg  receiTW  one,  two,  or  three  of  tbe  parasite's  eggs.  Tbe  eggs  of  tbt»e  latter  are 
tardy  in  hatching,  so  that  the  larra  of  the  parasite  may  feed  on  tbe  maggot  of  tbe 
Hessian  Fly,  not  ber  eggs.    These  pupate  in  the  pnpariiim  of  tbe  fly. 

PlatygatUr  error  Fitehl — Having  received  one  of  these  egg-parasites 
teom  Professor  Cook,  I  find  it  to  be  so  mnch  like  the  Platygaxter  error 

'"  Onr  attenliou  baa  been  called  by  Mr,  Howard  lo  tbe  fact  that  as  a  rale  to  wbicb 
there  is  no  known  exception,  egg-pa rn si tp b  issne  aa  adnltB  fhmi  tbe  eggsof  Ibeirhost; 
and  on  reflection  it  seems  to  ob  that  tbe  Platygnater  in  qnestion  is  entirvly  too  large 
to  be  regarded  as  a  true  egg  parasite,  those  known  to  be  sncb  being  of  minnte  size. 
Fresh  and  very  carefnl  obaervations  are  tlierefore  needed  on  this  point,  and  it  is  pes- 
aible  tbat  both  Herrick  and  Cook  bave  been  in  error,  and  that  tbe  eggs  were  in- 
serted in  fleshly  hatched  larvn  when  little  larger  tban  the  eggs.  We  append  Mr. 
Howard's  criticism : 

"Fltch'sdesoriptionof  Plat^foiffrnriv  (which  name  yon  apply  to  the  so-called  'egg- 
parasite'  in  Bnlletln  4)  la  so  general  that  it  will  apply  to  almost  any  species  of  the 
genns.  And  now  a  word  as  to  tbe  egg-parasite.  6o  contrary  is  it  to  all  analogy  in 
the  whole  group  of  parasltioHymenoptera,  to  saynothingof  tbe  well-known  habits  of 
the  genns  PUtygaster,  tbat  a  parasilio  egg  sbonTd  be  deposited  within  tbe  egg  of  a 
boat  and  not  batch  until  the  larva  of  tbe  latter  bas  iesoed,  that  I  look  upon  the  re- 
ported observationa  of  Herrick,  and  aspeoially  of  Cook,  as  in  the  highest  degne  im- 
probable. 

"  1.  No  other  case  Is  on  record,  to  my  knowledge,  whtre  an  egg-parasite  does  not 
ieaae  as  an  oifaK  from  tbo  tgg  at  its  host. 

"3.  European  ^ecies  of  Platygaster  are  known  to  lay  their  eggs  in  larra  of  Ceci- 
domyidn  only, 

*'  3.  The  difScnlties  in  the  way  of  making  such  an  observation  as  Cook  records  are 
practically  ins ormoon table. 

"The  second  point  alone  wonid,  in  my  Judgment,  settle  the  matter,  as  tbe  geoerio 
habits  of  parasites  are  very  uniform." 
BeepeotfiUly,  yours, 

L.  0.  HOWABD. 
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of  Fitch  (Pig.  9)  that  I  refer  it  to  that  Bpecies,  thongh  with  a  doabt 
I'bis  is  probably  also  th«  parasite  referred  to  by  Mr.  Herrick. 

Itisshiaiugblack;  the  head  is  finely  panctared,roniided,andelightly 
broader  than  long,  being  abont  as  wide  as  the  thorax.    The  aDtannie 
areaboutasloug  as  the  head  and  thorax;  they 
are  slender,  bnt  apparently  a  little  stonter 
than  in  P.  error,  the  pennltimatejointa  being 
k  a  little  broader  and  sqnarer  tbao  herepTe- 
9  Bents  (and  they  are  very  different  &om  Plat<f- 
gagter  tipuUe),  theae Joints  not  being  "twice 
as  loDgas  thick,"  bat  only  i  to  ^  longer,  much 
as  represented  by  Fitch  in  his  flgaro  ;""*  the 
n».  B—putypator  of  uib  h«.im  terminal  joint  is  long,  oval,  not  so  wide  as 
^-  those  just  behind  it,  and  it  tapers  to  a 

roanOed  point.  The  thorax  is  ronnded  ovate,  bat  little  longer  than 
broad,  black,  with  the  ecutellnm  high,  rounded  and  pitted.  The  abdo- 
men is  flattened,  oval,  twice  as  long  as  wide,  being  a  little  longer  than 
the  thorax,  but  not  qaite  bo  wide.  The  legs  are  pitchy  black  on  the 
femora;  the  tibite  dall  reddish-brown,  darkertowanls  the  end;  the  tarsi 
are  5-joiuted,  dark  brown,  hairy,  with  the  basal  joint  reddish  at  the  base. 
(Fitch  says  the  legs  of  F.  error  are  pitchy  block;  bat  in  the  specimen 
before  me  they  have  a  decided  reddish  tinge.)  The  wings  are  veinless, 
clear  tratasparent,  irised.  Length  1.8  niiIlimet«rB,  being  a  little  larger 
than  Fitch's  P.  error,  which  was  0.05  inch  long.  I  am  disposed  to  refer 
this  specimen  to  Fitch's  species,  but  shonld  it  be  fonnd  to  be  qnite  dis- 
tinct, it  may  receive  the  name  Platygaster  herriokii.  It  seems  to  be  a 
gennlne  Flatygaster. 

Fitch  states  that  Platygatter  error  is  seen  in  company  with  the  wheat 
midge  {Diplaiii  iritici)  on  the  wheat  ears  in  New  York,  andie  very  namer- 
ons  some  years,  bat  he  thinks  it  doabtful  wbether  it  preys  upon  the 
midge. 

REMEDIES,  FBETENTITB  ADD  OENERAI. 

Having  become  familiar  with  the  habits  of  this  insect,  which  can  be 
readily  observed  by  farmers,  it  is  not  difflcalt  to  apply  soch  remedies  as 
the  experience  of  wheat  raisers  of  the  past  centary  in  different  parta  of 
the  wheat  region  of  the  United  States  has  nearly  aniversally  fonnd 
serviceable.  Bemembering  that  the  first  brood  of  files  appears  in 
Augnst  and  continnes  to  hover  over  the  fields  until  late  in  September,  as 
if  waiting  for  the  fall-sown  wheat  to  appear,  it  is  evident  that  by  delay- 
ing the  date  of  sowing  until  after  a  A^ost  cold  enough  to  kill  the  fiies, 
tbey  may  be  circumvented;  for  if  the  wheat  is  sown  later  than  the 
20th  of  September  in  nearly  all  the  Middle  and  Northern  States,  the 
early  frosts  will  destroy  these  delicate  insects.  Late  sowing,  then,  is  the 
most  general,  important,  and  easily  applied  preventive  remedy. 
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LaXe  aowwg  qf  vuui  of  the  v>heai-9eed.—AM  writers,  both  entomological 
and  agricaltnral,  concnr  in  recommending  this  easily-applied  remedy : 
that  at  least  a  part  of  the  wheat  should  not  be  sown  nntil  after  the  20th  of 
September  in  the  Northern  States.  The  writings  of  Fitch,  Harris,  and  of 
Cook  concur  in  recommending  this  coarse  in  a  district  ridden  by  these  ' 
l^ests,  even  thongh  the  wheat  is  in  danger  of  being  injured  by  the  cold 
autumnal  or  the  winter  weather.  As  the  year  1877  was  a  bad  dy  year, 
we  quote  the  following  explicit  testimony  £rom  Professor  Cook's  pam- 
l>lilet: 

In  aU  the  e«DtTiT7'a  experienca  In  our  conntry  witli  thia  inaeot,  this  hu  been  the 
moat  oertwn  &nd  edtuftuiUiry  method  to  prevent  ita  raTsgea.  Zvun  more  tbon  tblrt; 
^esta  ago  this  meainre  ia  apolceo  of  aa  ananimoualf  aanotioned  and  the  moat  efficient 
of  remedies.  During  the  past  aeaaou  [1877]  I  have  reliable  reports  from  the  foIloTring 
conntiea;  Ottawft,  TanBueD,  Cast,  EalamaEoo,  EiUadale,  Saint  JoMpb,  and  Lapeer, 
and  with  few  exceptions  it  la  stated  that  earlf-aown  wheat  was  Injiurad  badly,  while 
all  BOWS  after  Septembet  20  nearly  escaped.  In  traveling  throngb  Ohio  and  eonth- 
em  Michigan,  I  foond  I  ooold  often  tell  the  eaily  from  the  lat«  aown  wheat  foe  long 
distances,  tlie  former  looking  like  oat-plants  after  a  hard  IVoat,  the  latter  appearing 
green  and  healthy.    Often  in  tliesamefleldtheltneofdeinarkatton  was  very  distinct. 

The  following  newspaper  extracts  bear  upon  this  subject: 

Ferhapa  the  moet  effeotnal  remedy,  or  rather  pieventive.  Is  late  aowlng.  Ho  wheat 
ehonld  be  sown  in  localitiea  where  they  have  already  appeared,  or  in  districts  adjoin- 
icg  nutil  Seplember  15,  and  if  it  is  deferred  nntU  the  30th  it  would  b«  all  the  better. 
Kepeated  rolling  is  said  to  deatroyaome  of  thelarvfi,  andbnmlngthestnbhie,  when 
prootioable,  would  certainly  destroy  many  and  thus  prevent  ao  great  devastation  of 
tho  snceeeding  arop.  The  great  objection  to  either  rolling  or  bomiug  ii  that  It  de- 
stroys both  friend  and  foe  alike. 

Great  care  should  always  be  need  In  destaoying  all  nozlons  Insects  lest  we  also  de- 
stroy the  beneficial  ones ;  the  chief  of  which  are  the  Ichneumon  and  Cbalcis  fljea.  In 
the  conntles  of  Tatea,  Seneca,  Tompkina,  and  Caynga,  where  the  Hessian  Flies  hsTe 
already  made  their  appearance,  it  would  appear  wiser  to  St  the  ground  perfeotly, 
apply  extra  fertilizers,  and  sow  l*te,  rather  than  rnn  any  risk  or  trnat  to  any  methoda 
«f  desttnctiou.  If  all  Infested  and  contlgnonadistrictawonldaowlateenooghso  that 
the  wheat  would  not  appear  above  ground  before  September  SS,  I  believe  the  fly 
Gonld  be  eSectnally  starved  ont. — [I.  F.  Eobert-s,  profesaor  of  agrlonltiue,  Cornell 
University,  in  the  Bttral  Aim  Yorker,  September  8, 1877. 

By  the  attacks  of  this  (the  second  or  spring)  brood  of  worms,  the  lower  Joints  of 
the  wheat  are  weakened,  and  aa  soon  as  the  head  ia  formed,  and  the  growth  is  heavy, 
the  weakened  Joints  give  way  and  the  wheat  fUla  over,  or,  as  tt  Is  eommonly  ex- 
pressed. It  "oriokles."  If  bat  few  larvn  are  at  work,  there  will  be  some  kernels  of 
graioln  the  heads  thus  aflected,  but  they  will  be  moreor  leas  alimnken.  If  the  insects 
see  plenty,  the  head  aeldom  "  filla,"  and  the  field  looks  as  if  cattle  or  something  ciae 
liad  paaaed  though  It,  tangling  np  and  throwing  down  the  straw  in  every  direction. 

There  are  thoB  two  generatlona  of  the  Heaaiau  Fly  each  year,  one  of  whichsnbaistt  and 
may  be  always  fonnd  at  the  erown  of  the  roots,  and  the  other  at  some  Joint  above,  and 
never  at  the  root.  Iftbewheatoonldbe&doffbyiheepinthefall,  between  the  time  that 
the  eggs  are  laid  and  the  time  of  their  hatching,  this  remedy  would  be  perfect.  Unfor> 
tnnately,  the  wheat  Is  then  yonag,  and  &rmers  do  not  like  to  risk  thna  feeding  it  eff. 
The  only  remedy  left,  therefore.  Is  to  sow  to  latethatthewheat  will  not  appear  above 
.ground  before  October  1.  In  this  case  there  la  the  added  risk  of  winter-killing, 
because  the  plinta  have  not  time  enongh  to  get  well  rooted  before  winter.  On  well- 
drained,  rich  land,  this  danger  is  greatly  prevented,  and  therefbre  late  sowing  and 
-thorongb  farming  seem  to  he  the  only  available  means  yet  discovered  to  avoid  great 
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loBMi  from  tbe  ravages  of  the  HeMian  Fly.  FonunatelT  the  pkTSsltie  «neniiea  of  flio 
fljincrekMrapidly,  ondafterAyearoitwo  of  great  1o§ms  from  this  iuseot  ita  sniuben 
»ie  rednoed  so  much  aa  scarcelj  to  be  uotioed  for  loiiie  yean. — {_Ckioago  ZKiniM. 

I  find  la  leveral  cooDttea  of  nortbem  Ohio,  where  I  have  traveled  of  late,  a  good 
deal  of  IuJdtj'  is  done  to  tbe  young  wheat  by  the  Sy — more  than  has  oocnrred  before 
ibr  quite  a  nuraber  of  years.  ThisiBnodonbtowlng  to  the  general  practice  of  aowiiig 
wheat  early,  and  tbe  foot  that  It  made  a  nmarkably  fine  growth  dariDg  Septembw, 
when  the  warm  weather  was  alao  very  favorable  for  the  propagation  of  the  fliea.  Th» 
wonna  hare  now  gone  into  the  pnpaoT  "flaxseed"  state,  aitd  if  the  wiuter  is  not 
too  wet  or  cold  for  them,  It  is  likely  the  new  brood  nest  spriiig  will  prove  qnlte  mift- 
chievons. — [B.,  Cultivator  and  Conntyf  Omilema»i. 

FennsylTania  German  formers  have  a  claim  tobeeonsidered  good  loologiati  by  their 
knowledge  of  animals,  from  the  noble  horse  down  to  the  insect  tribe,  that  ao  beast 
them  with  labor  and  loss.  The  Oerman  farmers  have  been  apt  and  snceesHfnl  in  eon- 
tearting  the  Insnot  enemies  of  all  crops.  The  wheat  midge,  whleh  came  in  npon  na 
twenty  years  ago  In  vast  nnmbers  the  last  of  Jnne  and  the  first  of  July,  made  Us 
home  in  the  wheat-beads,  and  nartnred  hli  progeny  in  the  cell  prepared  for  the  ex> 
peotant  berry,  and  ^propriated  the  element  natore  deaigned  for  the  perfootiou  of  i\» 
seed  to  his  own  nee.  This  inseot  for  a  time  literally  destroyed  the  wheat  prodnet. 
Whether  It  was  a  soientiflo  discovery  that  tsoght  tbe  fAmiers  of  IiSJicaster  Cottuty 
how  to  get  rid  of  this  destractive  insect  or  not,  I  hare  never  loaned.  Bnt  I  do  know 
that  I  purchased  and  carried  to  my  farm  Lanoaater  red  wheat  which  I  was  Listmcted 
to  sow  In  Aagiut,and  in  doing  so  freed  my  farm  of  this  peat.  Oontiuned  early  sowing 
proved  successfol  np  to  the  present  season,  when  this  practice  brought  tbeHeeBi an  Fly, 
who  begins  at  the  root  of  the  wheat  plant.  If  tbe  mother  fly  can  get  an  opportniiity 
to  deposit  its  eggs  la  the  fall  season,  tbe  larva  will  stand  tbe  winter  imbedded  in  a 
stalk  of  wheat  (wbioh  is  a  well-tillered  plant),  and  brings  forth  euongh  HesHian  Hies 
to  destroy  the  wheat  before  harvest  time.  The  habit  of  this  Hessian  Fly  ia  to  bnry  in 
the  gronnd  with  the  Brat  frost  of  the  fall  season.  A  Lancaster  farmer  said  to  me  not 
long  sinoe,  we  mnst  sow  oar  itheat  late  this  fall  If  we  would  avoid  the  fly.  Early- 
sown  wheat  was  a  foilnre  in  Pennsylvaoiato  an  extent,  inmy  estlmatios,  thatreduoea 
this  oeieal  30  per  cent,  below  our  general  average.  Thecom  crop  over  the  entire  Stat* 
is  not  an  averagoooe.  Theoat  crop  issbove  tbe  average.  The  buckwheat  crop,  gen- 
erally relied  npon  in  the  northern  and  western  pottionsofonr  State  asone  of  tbe  pay- 
ing bread  grains,  has  been  very  extensively  ii^uredbylbegrasbhoppeT,andcaniiotb» 
ezpeeted  toyieldmorethanone-half  the  usnal  amount— [V.G.Piollet'saddress before 
the  Berks  Connty  Agricnltural  Society,  at  Beading. 

The  letter  below  from  W.  B.  Billinga  to  tbe  Elmira  (S.  Y.)  Farmers' 
Glab,  elicited  the  appended  discussion,  as  reported  in  the  ^usbandntan.- 

I  have  perused  your  club  reports  with  much  Interest,  especially  those  relating  to  tho 
Heasian  Fly.  Id  an  experience  of  fifteen  years  of  wheat  raising  I  have  had  abont  four 
aoresof  wheat  destroyed  by  this  peat.  Bight  years  ago  I  sowed  a  field  of  ten  acres  t» 
wheat,  fonr  acres  of  which  wore  gravel,  the  remaining  six  acres  being  of  sandy  loam, 
]n  places  so  wet  that  I  had  to  nnder-drain  it.  Wheat  put  In  in  good  condition;  land 
new— had  been  in  onltivation  only  the  two  previous  years.  Now  for  the  Teealta: 
Daring  the  fall  the  wheat  on  the  gravelly  port  started  quicker,  and  when  winter  setin 
looked  better,  the  fly  doing  no  appreciable  damage  to  any  port  of  the  field;  but  in  the 
spring  when  the  wheat  bad  apparently  reached  about  aix  Inches  in  height,  that  on  the 
gravel  commenced  turning  yrilow  abont  Che  roots,  end  from  that  time  forward  grew 
thlimer  and  most  bean  tifhlly  less  until  harvest,  when  lent  it  with  amower  and  raked 
it  wltli  a  wheel-take,  getting  abont  as  much  straw  aa  formers  generally  get  from  Taking 
B  like  amoont  of  ordinary  wheat  stubble.  On  the  remaining  part  of  the  field  Uie 
wheat  woa  good,  no  notloeablo  d»mage  being  done  hj  the  fly.  A  few  yean  previona 
to  tbife  I  knew  of  a  field  of  spring  wheat  that  was  almost  enUroIy  destroyed  by  U>* 
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H«MiaD  Fly,  leai  wheat  1>eing  barreated  than  traa  Mwn.  It  ia  generally  conceded 
tbftt  there  are  two  cropB,  oih8tcblDgs,of  the  flfdnrlugthegrowtliof  the  wheat:  the 
first  lathe  fall  and  working  until  boat  cornea;  theaeooud  la  theaprjag,  andcoatina- 
Ing  ita  depredatlona  oatil  harveat.  Late  aowing  ia  geaerally  reoommended  aa  a  pre- 
veutive.  Whjahoald  it  beaoT  How  do  70a  aoconnt  for  the  fly  worklug  in  wheat 
growing  on  warm  graTolly  land,  while  that  oa  the  moist  soil  escaped  harmt  If,  aa 
above  aaeamed,  there  are  two  cropa  of  inaeeta  hatched  per  year,  how  does  late  oowlag 
prevent  their  depredationit  And  how  eaa  yon  aooonnt  for  the  loMof  the  spring 
iirheat  crop  mentioned f  VThere  waslhe  flrator  amaltorop  hatched,  audwheredid the 
flies  remaianatil  apringt  Fieab  lime  is  recoannended  as  preventing  the  lavage*  of 
this  pest;  can  yon  tell  me  at  what  partionlar  time,  spiingor  tall,  the  lime  ahonldbe 
•own  to  canse  Ae  greatest  destrnction  of  the  fly  f  Ao;  iafbtmation  from  the  oLab  on 
tbe  sabjeot  will  be  thankfully  received. 

J.  S.  Tak  Ddzkb.  It  most  not  be  aaaumed  that  the  flies  which  damaged  the  siting 
'wheat  were  bat«hed  in  that  field.  The  parent  fliea  may  have  coma  from  a  distant 
field. 

Pnatdent  Hofthak.  To  my  miad  the  caae  is  easily  explained,  so  fu  aa  the  aprlag 
wheat  la  ooncemed.  The  fly  is  migTatory.  We  are  told  by  those  who  have  atudled 
Ita  hablta  that  It  fliea  over  diatriota  as  much  aa  twenty  milee  in  breadth  In  the  oonrso 
of  the  year. 

The  writer  faralshea  the  explanation  of  the  greater  damage  done  by  the  fly  on  his 
gravelly  land.  There  the  wheat  oame  earlier,  and  was  therefore  in  condition  to  re- 
ceiva  the  deposit  of  eggi,  while  the  more  backward  wheat  was  not.  It  accorda  with 
the  theory  that  late  lowing  la  a  meaanre  of  prevention  against  the  ravages  of  the  fly. 
I  had  last  fall  an  illastratlon  of  the  proteotion  afforded  by  late  sowing.  On  a  small 
piece  I  wanted  to  sow  wheat  after  wheat.  Before  plowing  the  stnbble  the  volnntoer 
crop  had  made  a  growth  of  perhapa  aiz  inches.  In  examining  one  of  the  plants  I 
found  twenty-five  of  the  larvs.  In  many  others  there  were  a  doien  or  more.  I  de- 
stroyed this  growth  by  thorough  cultivation,  and,  after  proper  fitting,  aowed  theseed. 
In  the  plants  that  came  from  that  late  sowiug  there  were  very  few  larvee.  They  came 
too  late  to  receive  the  eggs.  It  is  well  known  that  the  fly  depoeita  the  eggs  on  the 
leavea  of  the  wheat,  and  that  ita  work  ceaaes'after  some  frosts  come.  Tbelatesowing 
brings  the  growllt  too  late  for  the  fly.  The  fly  which  does  the  mischief  in  the  spring 
la  not  hatched  in  the  fall— or  at  least  is  not  fully  developed.  It  cornea  out  in  the 
spring,  lays  a  new  crop  of  eggs  on  the  leaves  of  the  growing  plaota,  and  the  inaeeta 
which  batch  from  these  eggs  are  those  which  do  the  real  iojory  to  the  wheat.  If  the 
time  can  be  ascertained  when  the  eggs  are  deposited  on  the  leaves,  then  is  tbe  time 
to  BOW  lime.  I  do  notknow  that  it  will  prevent  theeggaihim  hatching.  Uy  observa- 
tion of  the  work  done  by  the  fly  has  taught  me  one  lesaou.  It  is  that  no  wheat  should 
benown  except  on  rich  land,  where  the  plants  will  be  strong  and  therefore  able  to  re- 
sist the  ravages  of  the  insects. — [  Wettem  Farmtr'i  Journal,  Slareh  29,  1878. 

It  slioald,  however,  be  borne  in  mind  that  late  sowiug  exposes  the 
wheat  to  the  attacks  of  the  wheat -midge  {Diplosis  tntki)  and  also  t«  the 
niat,  while  also  by  late  sowing  the  plants  are  less  advanced  and  less 
fitted  to  withstand  the  rigors  of  the  winter. 

Early  towing  at  a  remedy. — Still  there  are  some  who  adhere  to  early 
sowing,  as  on  the  whole  the  best  thing  to  do.  We  insert  the  following 
testimony  in  favor  of  this  procedure: 

In  yom  paper  of  December  6, 1877,  tliere  are  three  or  fooi  arUdea  respecting  the 
HcMiaa  Fly,  and  they  are  ao  difl'erent  &om  mj  obaerraUon  of  the  wheat  inaeot,  aa  we 
«all  It  here,  that  I  eend  yon  a  Bow  lines  rea^ecting  the  damage  done  to  wheat  here. 
Tte  laat  hamat  was  very  much  iq]iiMd  in  some  locality  in  this  State;  In  the  west 
part  of  Calhonn  Connty  on  saady  land  some  ptooea  were  not  baiveatad,  and  otheia 
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yielded  from  five  to  ten  bnahels  per  acre.  In  tU«  put  of  JkokMii  Coaatj  wheM  did 
not  eaffet  m  maoli;  Mine  flelda  on  bnc-oak  eoil  jielded  u  high  m  35  boshek  pec  sen 
of  the  ClaWBou  Tariet; . 

The  fl;  canmienoea  M  looo  ■■  the  wheat  la  up  ftn  Inch  high.  I  pUoed  In  a  glaM  froit 
Jitr  some  vtoolfl  of  wheat  which  were  eown  on  the  Zlat  at  Aagnst,  and  >boa(  the  l£th 
of  October  the  fl;  hatched  out  of  tho  brown  egg*  wbioh  were  Id  the  wheat  in  large 
nnmben,  and  was  a  lively  little  black  fellow  about  one-eightbof  an  inch  long.  Kov, 
if  the  egga  were  deposited  aboat  the  eighth  of  Beptember,  aa  that  is  as  soon  ae  the 
wheat  would  be  large  enough  for  them,  it  would  give  them  about  37dayi  tomatniew 
■a  to  flf  again,  though  they  might  hatoh  a  little  eooner  or  later  in  the  opeu  field.  I 
cannot  >ay  aa  to  that,  having  no  certain  nieaoa  of  Imowiog.  Now  if  we  wait  till  the 
first  of  October  to  seed  we  will  be  Just  in  lime  for  the  fliet  brood  that  oomea  ont  in 
the  fall  to  deposit  thoir  egga  in  the  laCeaowing,  which  waa  the  case  heieabonta.  Fields 
sown  on  the  SSth  of  September,  1S76,  anfFered  more  than  that  sowed  on  the  25th  of 
August  the  same  year,  not  three  miles  apart;  the  latter  giving  a  good  crop,  and  the 
former  a  very  light  one. 

Now,myoliBexvation  as  weUaspraotiaeis,that  the  earliest  seeding  is  the  best  ever; 
time.  There  are  a  f<9v  fumeis  in  the  oounlzy  who  iiivariably  sow  early — say  aa  early 
as  the  25th  of  Augnat — and  they  hardly  ever  &il  of  a  good  orop.  There  may  b«  a  dif- 
ference in  vaiietiee  in  resisting  the  ravages  of  Oie  fly,  and  I  pieanme  there  i&  The 
TappahaDDOck  suffered  very  much  more  than  the  Clawaon  in  a^oining  fields,  on  the 
same  farms,  and  sowed  about  the  same  time.  I  ventnr«  the  suggestion  that  we  all  sow 
our  wheat  earlie^^ay  on  theSOthof  Angast,or  soon  after^-as  iiirmersnsed  to  do  GO 
yean  ago,  so  that  oor  wheat  will  get  a  strong  root  and  a  laige  top  to  go  into  the 
winter  with.  I  hope  this  BUggeatlon  will  stir  up  some  soienti&o  man,  like  Professor 
Biley  of  Misaonil,  to  investigate  the  liablts  of  the  fly  as  thoronghly  as  he  has  tho  locust 
or  the  Colorado  potato  beetle,  for  I  think  the  country  has  suffered  qnite  as  mnch  Horn 
the  Hessian  Fly  as  ttom  all  other  pests  pat  together.  If  this  brings  ont  the  denied 
inEormation,  I  sliall  be  well  paid  for  thismyfltetoontribation  to  your  valuable  paper, 
which  I  have  read  with  great  pleasure  for  the  last  ten  years. 

CALEB  T.  FULLEB. 

Jacksoh  Couutt,  MiCHioAM. 

In  reply  toyonrcequestforluformatlonlnregardtothBHeaalanFly,  I  will  state  that 
only  a  few  of  the  earliest  sown  pieces  are  affected  in  this  and  the  adjoining  county 
of  Trimble.  Wheat  in  general  looks  remarkably  well,  haa  tillered  finely,  and  there  is 
at  least  IS  per  cent,  more  than  an  average  acreage  sown. 

a  E.  HAUFTON. 

CHUtOLL  COUMTT,  KBKTnOKT. 

[OatHMtor  and  C»uiitry  0«»tI«maK. 

We  may,  tben,  conclade  tliat,  on  tbe  whole,  late  sowing  is  the  best  gen- 
eral remedy,  hot  still  a  part  of  the  wheat  should  be  sown  early  as  a  decoy 
to  draw  off  the  flies  and  iudcce  them  to  lay  their  eggs  in  the  early-sown 
grain,  that  the  later-eown  portion  may  escape  their  attacks,  and  then 
farmers  shoald  plow  ander  and  resow  the  fields  of  early  grain.  Benoe 
we  indorse  the  following  excellent  advice,  which  was  first  suggested  by 
Dr.  Fitch,  and  rtiterated  by  Professor  Oook,  ae  follows : 

Let  all,  without  exception,  bow  a  narrow  atilp  aboat  eaoh  Seld,  to  be  sown  early  id 
September,  or  even  in  August.  From  the  fact  that  the  flies  are  already  in  waiting, 
that  the  outer  edge  of  afield  is  almost  always  the  most  injured,  except  that  the  field 
grew  wheat  tiiat  nourished  flies  the  preceding  year,  and  that  such  flelda  enfter  most, 
one  may  expect  thla  early-eown  narrow  rim  to  receive  nearly  all  the  eggs.  Leave  the 
balance  of  the  field  till  wa  fbel  it  is  dangerous  to  wait  longer,  at  least  Mil  after  tba 
middle  of  Seplemb^  then  sow  it,  after  which  plow  deeply  uodw  the  early-aown  strip, 
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thnt  ia  if  it  is  atooked  with  insecta,  'whlcli  may  be  easil;  datenninsd  b^  exunitiKtion, 
and  rcBow  it.  We  Bhould  thna  kill  tno  birds  with  one  atone — save  onronipi,  and  de- 
Bboj  tLe  peat. 

Advantage  o/Mgk  culture. — Many  farmeia  advocate  high  coltore,  sot- 
ing  a  leas  breadth  of  wheat,  and  caltivating  the  grooud,  using  fertUizera. 
This  ia  all-important,  aa  the  stronger  and  more  loxoriaut  the  growth  of 
the  yonng  wheat,  tiie  better  able  will  it  be  to  withstand  the  weakening 
effects  of  the  maggots;  while  high  caltnre  will  carry  a  partly  infested 
field  of  wheat  through,  when  the  same  grain  grown  ou  a  poorer  soil 
would  SQccumb.  The  value,  then,  of  good  farming,  conducted  on  scien- 
tiAo  principles,  the  forcing  of  the  plant  by  fertilizers,  and  the  rotation 
of  crops,  is  so  self-evident  that  we  need  devote  no  more  space  to  this  sub- 
ject, except  to  add  the  following  remarks  by  practical  farmers: 

It  is  olsimed  by  some  that  certain  varieties  of  wheat  are  leae  liable  to  the  attacks 
of  the  Heawan  Fly,  and  entire  exemption  has  been  claimed  for  some.  I  am  satisfied 
&om  experience  that  tbeae  claims  ate  partially  faUaoiooa.  There  ia  no  wheat  which 
the  fly  will  not  iiijare  under  favorable  conditions  for  its  working.  The  supposed  ex- 
emption la  dne  to  the  fact,  that  when  a  weak-growing  and  atrong-growing  variety  are 
•own  side  by  side,  thefly  leaves  the  latter  for  the  former.  Whatever  makes  the  wheat 
plant  vigoroDB,  helps  to  repel  the  attacks  of  all  inaect  enemies.  If  the  red  sorts  are 
leas  liable  to  injury,  it  is  because  their  thicker  and  ranker  }eaves  keep  the  plant  too 
moiat  for.the  eggs  and  larvte.  I  have  seen  the  same  rasnlt  Avmthe  nse  of  aaperphos- 
phate,  gypsom,  salt,  and  in  Act  any  manors  which  cansee  vigorous  growth,  with 
dampness.  Coa]«e  manare  aometimes  seems  to  favor  the  Insect,  bat  only,  I  imagine, 
when  the  weather  is  so  dry  that  ita  coarse  strawy  anbatance  is  really  more  dry  than 
the  gionnd.  Wherever  the  soil  ia  moist,  and  wheat  makes  a  rapid  growth,  the  fly 
will  do  least  damage.  I  shall  take  advantage  of  this  fact,  thia  fall,  in  fertilizing  my 
wheat  more  liberally  than  ever  befon,  mdng  two  himdMd,  or  perhaps  mora  ponnds,  of 
phoaphale  per  aoi«,  besides  gypsum  and  salt  to  dilute  it.  If  I  can  get  a  vigorous 
growth  of  wheat  from  the  start,  there  will  be  less  to  fear  from  the  fly.  Thia  liberal 
mannringwill  alsoenable  me  to  defer  sowing  till  later  than  wonid  otherwise  beaafe. 

Boiling  and  oompaoting  the  gronnd  is  very  important  as  a  means  of  keeping  it 
moist.  I  shall  not  roll  immediately  after  sowing,  but  wait  until  the  wheat  is  np, 
when,  if  there  is  a  dry  time,  with  no  frosts  to  keep  back  the  fly,  I  ahall  roll  the  ground 
with  the  hope  that  the  roller  will  destroy  at  least  some  of  tlie  eggs  which  the  fly  may 
have  laid.  W.  J.  F. 

MOMROB  COUNTT,  Kbw  Yoitz. 

[Cvinvator  and  Counlry  Oenlhmtnt. 

In  the  rapidly  increasing  practice  of  extra  manuring  and  cultivation  of  wheat,  sa 
by  drilling  and  hoeing,  it  ia  fbnnd  In  very  many  cases  that  the  Hessian  Fly  and  other 
insects  are  fitr  less  troublesome  than  on  the  wheat  fields  where  only  ordinary  cnltiva- 
tton  is  practiced.  It  frequently  ooouia,  too,  that  superior  onltlvationpermita  of  earlier 
aowiogin  the  fall;  the  extra  growth  more  than  offsetting  the danagedone  by  the  in- 
sects, to  avoid  which  most  farmers  now  are  obliged  to  reaort  ta  late  planting.  Several 
ezamplea  are  oited  where  drilled  and  cultivated  fields,  grown  beside  ordlnuy  broad- 
cast-sown and  lightly- manured  fields,  with  reaulta  wholly  in  favor  of  the  former,  the 
Hessian  Fly  greatly  damaging  if  nottotally  destroying  the  latter,  while  the  cultivated 
fields  escaped  almost  unharmed. — ICKltlvator  aad  Cpualry  OtntUman. 

Pasturing  with  <A«ep. — Many  fitrmers  piaotice  pasturing  wfaeat-fielda 

with  sheep  or  cattle;  for  it  is  claimed  that  if  the  wheat  is  strongenongh 

by  the  middle  or  end  of  ^November  to  bear  it,  enough  of  the  larrsa  or 

flaxseeds  may  thus  be  destroyed  to  save  the  wheat  and  prevent  the  ue- 

15eo'  \,. 
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cessity  of  plowing  it  Id.  Tbia  is  a  rather  rude,  anoertaia  remedy,  but 
can  be  carried  on  with  more  or  less  SQCceas  in  the  Middle  States.  We 
give  the  opinioDs  of  those  who  have  fonnd  pasturing  snccessful. 

Prom  Hr.  E.  A.  Hickman,  of  IndejieDdence,  Mo.,  we  obtain  the  follow- 
ing ibformation : 

In  reply  to  yonr  inquiry  on  the  anbjeet  of  the  HcMtan  f^y,  I  will  abate  th%.t  I  have 
made  some  inqniry  of  one  beet  wbekt-mieera,  and  they  leport  m»  follawM:  Fint,  He 
wheat-midge  ia  not  fonnd  in  oar  State,  honoe  ie  not  fnitber  allnded  to.  A.  L.  H.  Cm- 
ehaw,  now  on  old  whent-ralser,  and  quite  aaccesaful,  says  he  breaks  np  bit  gronnd  in 
July  and  lets  It  lie  till  Septemboi,  then  harrows  it  Into  gi>od  planting  condition,  and 
Iota  it  remain  nntil  after  a  kUUng/toMl,  which  is  nsoally  from  the  SSth  September  to 
the  5th  of  Ootober;  then  he  pntain  the  seed  by  drilling.  He  has  never  lost  a  crop  w 
bad  one  injured  by  the  fly. 

O.W.  Comptonleaanooeasfalraleer;  he  break*  ap  in  July,  and  by  the  let  of  Septem- 
ber tows  hie  wheat  immediately,  and  aa  aoon  as  tbe  wheat  ia  np  and  of  enffloieot 
height  he  turns  sheep  and  other  stock  on  it  to  keep  it  eaten  down  so  that  the  fly  cao- 
not  abelter  onder  its  leaTos.  This  has  protected  bis  crop  nntil  the  fall  of  1877,  wfa«a 
tbe  ral:na  favored  the  breaking  np  of  tbe  gronijd  and  tbe  planting  and  growing  of  the 
wheat  to  ancb  an  ext«nt  that  the  slook  could  not  graze  It  down.  Ita  rankneas  pre- 
tected  the  fly  and  ita  abundance  nearly  deatroyed  hia  oropa.  He  attribntea  his  fsilira 
to  the  fact  that  his  orop  was  not  grazed  sufBcientiy  olose. 

Hr.  James  Lobh  sowed  earlr  in  September,  16TS,  a  fine  growing  eeaaon;  bmnghtap 
alaxariant  andTigoronsatand;  nopastnringwaa  applied  either  in  fiall  or  qiriog,  and 
the  crop  only  yielded  abont  foot  bushels  per  acre,  the  balance  being  deatroyed  by  tks 
fly.  Tbia  woe  adjoining  a  field  that  prodnced  a  Bne  orop,  but  cnltivated  to  thwart 
the  fly. 

Two  other  anccessful  men  say  tbay  bare  followed  the  advice  of  an  old  settler,  who 
told  them  to  have  everything  ready,  bnt  never  sow  until  after  a  UIEIii^,^vt(;  and  they 
never  suffer  (htm  that  enemy. 

Mr.  Robert  McXeilly,  of  GharIott«,*Dickson  Coanty,  Tennessee,  writu 
ns  that  "the  beat  preventive  fonnd  here  is  to  pasture  the  wheat  dose 
in  the  winter  with  sheep." 

We  also  reprint  the  following  newspai>er  articles: 

Another  error  ia  that  paaturing  will  do  no  good.  If  aheep  enough  are  tamed  in  (o 
eat  the  wheat  down  clom  before  the  eggs  hatcb,  after  being  laid,  very  moob  good  will 
result.  This  la  au  old  remedy,  and  has  proved  very  effectual  in  many  instonoee.  It 
la  now  t4K)  late  to  employ  it,  as  the  egge  are  moetly  batched.  Daring  the  fine  weather 
of  tbia  &U,  so  far,  very  few  days  only  were  required  to  hatch  the  eggs,  after  whiol 
nothing  oonld  be  done.  Very  few  eggs  are  placed  too  oloae  to  the  ground  to  eecape 
tb^e  teeth  of  sheep,  and  if  enough  of  these  antmala  oould  be  tnmed  on  to  eat  the  wheat 
off  within  three  days  after  the  fliea  appeared,  very  little  damage  would  result.  Frost 
now  will  not  do  much  good  except  with  flelda  that  have  been  sown  late,  wh«i«  the 
blades  have  not  grown  large  enongh  to  attract  the  fly.  The  destruction  of  the  eotin 
orop  doea  not  follow  the  appearance  of  the  fly  always.  Unleas  very  badly  hiftated, 
If  the  soil  Is  rich  and  the  seaaon  fWvorable,  a  fair  orop  may  resnlt  in  spite  of  tbe  fly. 
Of  eonrse,  tbe  orop  Is  always  Injured  to  some  extent.  Tbe  beat  remedy,  after  the 
larvB  have  hatched  and  found  security  in  tbe  orown  of  the  plant,  ia  to  stimnlate  the 
ground  as  mnoh  aa  possible  by  the  application  of  fertilisers. 

We  mentioned  in  laat  week's  issue  that  the  Heesian  Fly  appeared  in  Pennsylvania 
oa  well  aain  Canada  and  other  sections  lost  year.  It  appears  that  the  practice  of 
early  sowing  has  lately  inoreaaed  ao  much  in  Pennaylvania  as  to  fDmish  everywhere 
the  young  winter  wheat  at  exactly  the  time  when  tbe  Hessian  Fly  is  laying  its  egg*. 
Tbia  probably  baa  a  good  deal  to  do  with  tbe  troable  In  Canada  also.    And  yet  the 
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evils  of  Ute  sowing  are  so  great  that  most  larnieTs  vould  prefer  to  risk  the  Heasiana. 
A  coirespondant  of  tbe  Germantoam  Ti^tgrapk,  speaUng  from  eipeiienoe — for  he  saff 
that  he  haa  never  known  bia  STstem  to  fail  both  to  deatroy  the  flj*  and  to  greatly 
benefit  the  orop— gives  a  useAil  hint.  He  aays  that  if  the  land  U  atroog,  the  eggs  of 
the  fly  may  all  he  destroyed  and  the  orop  greatly  benefited  in  this  maoner:  After 
froeta  cease  in  the  spring,  and  the  grain  is  beginning  to  groir  rapidly,  and  the  gronnd 
haa  become  eo  dry  that  tramping  will  not  injure  the  crop,  postnre  off  the  grain  down 
to  the  orown  of  the  plants  with  sheep.  This  will  remOTC  all  the  eggs,  and  It  will 
canse  the  plants  to  tiller  ptofiuely,  oIWi  Ave  to  seven  to  one,  and  all  storting  together 
will  aaoh  enjoy  eqnal  faoilitles  for  growth  and  matarity,  and  the  crop  will  be  greatly 
impivTed  and  Increased.  If  the  soil  locks  fertility,  It  is  well  to  apply  a  proper  amount 
of  o  proper  fertilizer  when  the  sheep  are  removed.  If  no  salt  has  been  applied  to  the 
land,  no  application  will  t»e  more  likely  to  pay  so  well  as  this,  at  the  rate  of  twelve 
to  twenty  bnahela  per  acre.     This  l»  well  worth  trying. — ICanada  FarmBr. 

Sowing  of  hardy  varieties  of  wheat. — When  the  stalks  and  leaves  of 
certain  variBties  of  wheat  are  touf^h  and  hard,  the  stems  coarse  and 
eilioions,  and  the  plants  "  tiller"  or  throw  ont  secondary  shoots  in  a 
vigorons  way,  snch  varieties  are  naturally  the  moat  fly-proof  and  should 
be  selected  for  sowing  as  winter  wheat,  while  the  less  hardy  and  vigor- 
ons kmds  should  be  sown  when  the  attacks  of  the  Hessian  Fly  are  not 
to  be  expected. 

Of  the  different  varieties  of  "  fly-proof"  wheat,  the  Underbill  variety 
has  for  nearly  a  centnry  been  highly  recommended.  As  Fiteh  remarks, 
its  fly-proof  qualities  were  supposed  by  many  to  be  dne  to  the  faardness 
or  solidity  of  its  straw.  The  fly  laid  its  eggs  freely  apon  the  leaves, 
bat  it  was  seldom  if  ever  materially  injured  by  it  It  is  a  bearded  white 
chaff,  with  a  plamp  yellow  berry,  requiring  to  be  thoroughly  dried  be- 
fore grinding,  and  then  producing  floor  in  qaantity  and  quality  equal 
to  the  best  of  the  other  varieties. 

The  Mediterranean  wheat  is,  in  the  Middle  States,  in  high  repate  for 
its  fly-proof  and  hardy  nature,  recovering  better  than  other  varieties 
from  the  attacks  of  the  fly.  A  correspondent  in  Charlotte,  Tenn.,  writes 
US  that  "  the  Mediterranean,  Bed  Ohoff,  and  Bed  May  are  less  liable  to 
be  damaged  by  the  fly  than  any  we  have  tried,"  Fitch  says  the  Med- 
iterranean wheat  is  a  slight  red  obaff,  having  a  long  stiff  beard,  a  long, 
red,  and  very  flinty  berry,  and  ripens  about  ten  days  earlier  than 
other  varieties.  In  craitral  New  York  the  Lancaster,  a  red  vanety,  is 
strongly  nrged. 

In  Michigan  the  Glawson  is  apparently  the  favorite  wheat,  on  accoant 
of  it«  "  fly -proof "  qualities.    As  stated  by  Professor  Cook — 

The  fact  that  last  snmmer  (1876),  as  well  as  this,  when  Diehl  and  Clawaon  were 
sown  side  by  side,  Clawson  was  comparatively  free  from  insects,  and,  as  stated  by 
Ht.  Rove,  did  not  break  down  in  BDmmer,  seems  to  show  that  it  Is  more  exempt  &om 
attack.  It  wonld  seem  that  the  insects  have  o  prefersnoe,  but  will  accept  plain  fore 
rather  than  starve  or  iail  to  produce.  It  also  seems  clear  that  Clawson,  Lancaster, 
and  the  red  vanetleswiU  stand  attack  with  far  less  damage,  owing  t«  their  vigot  and 
greater  tendency  to  sprout. 

He  then  gives  the  following  advice : 

Tf  wheat  most  be  sown  early,  so  long  as  the  Heesian  Fly  lemalne  a  peat,  by  oil 
means  sow  Pnlti  or  other  varietiee  of  red  whoot,  or,  better  still,  Clawson.     Btjt  if  we 
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Bot  more  wisely  still,  aod  eat  the  trap  of  an  earlj-sown  strip,  lettUibflaown  to  Diebl, 
the  better  to  aCtraot  tb«  flies,  and  tben,  when  we  mw  the  twUnoe  of  our  field,  two  or 
thiee  veeka  Uter,  sow  ClawaonOf  other  rapid,  Tigorons  growing  rorieties,  wldah  not 
only  reairt  attftohs  better,  but  sarriTe  bettei  when  attacked.  Lastlj,  if  the  early 
sown  area  ie  hothoring  the  peats,  eonTert  it  into  an  Ineect  cemetery,  using  the  Insecte 
to  fertilise  a  etill  Anther  crop  of  Claweoa. 

Mr.  W.  L.  Devereanx,  of  Clyde,  K.  Y.,  givea  ub  liis  experience  vittt  the 
Q.J  oud  the  best  varieties  to  sow : 

Now,  concerning  the  fly:  It  la  theleasttobefeaiedof  alltheinjnrionsinaeetaof  the 
United  States.  I  am  sitaated  In  or  just  north  of  the  starting  point  of  the  CeoUUfrngia 
itttntclor  in  this  last  emsode  on  wheat,  which  is  Seneoa  and  TompldDe  Connttes,  New 
Torb,  between  Cayuga  and  Seneca  Lakes.  This  section  is  also  where  the  Clawton 
wheat  originated,  and  I  bold  that  the  Clawson  has  been  the  propagator  of  the  fiy  in 
this  last  spread.     Perhapa  the  Soales  helped  the  spread  prior  to  this. 

To  my  knowledge,  there  ian't  a  single  instance  of  a  field  of  Laucaster  being  ir^Jureil 
by  thelarvie  of  the  fly.  Indeed,  I  noTer  conld  find  «  single  larva  oi  papa  in  a  field  of 
Lancaster.  It  ie  the  kind  which  farmers  have  aown  almost  entirely  thionghoat  this 
section  this  year.  It  does  well,  and,  although  a  red  wheat,  it  now  oommande  ae  high 
if  not  higher  price  than  Clawson. 

I  would  particnlarly  ImpreeenponyontheAot  that  we  think  thefly  cannot  be  fonnd 
on  Lancaster  wheat.  It  is  a  variety  which  ia  extremely  toagh  and  hardy,  having  that 
green  oolor  which  farmers  call  "  black,"  while  the  Clawson  and  similar  wheate  have 
a  green  color  which  is  very  often  yellow.  The  Lancaster — to  strongly  indicate  its 
tongbneea — is  aaid  to  grow  readily  under  water  or  on  a  rook.  I  {lave  no  personal 
motivea  in  writing  thus  of  the  Lancaster  wheat;  I  only  want  to  indicate  that  it  ia  too 
tough  fibre  for  the  Heasian  Fly  to  live  on.     It  Is  nearly  like  or  is  the  Bliie-»l«m  vktoL 

ProfeeHOT  Cook  ranks  the  Clanaon  aa  being  leas  iqjnTed  by  the  fly  than  the  Lancas- 
ter, but  I  think  the  latter  ia  absolately  free  from  the  fly,  while  the  Clawaou  Is  liter- 
ally eaten  ap  alive  by  the  fly. 

Mr.  Devereanx  afterwards  wrote  as  follows,  nnder  date  of  October  29, 
1879: 

The  Hesaian  Fly  has  not  deatroyed  wheat  to  any  great  extent  thia  yeu-.  However, 
all  white  wheat  auffeted  from  the  attacka  of  the  fly,  bat  still  not  to  the  extent  it  did 
last  year.  Sed  wheat  has  never  been  attaoked  (Me  my  artiole  in  Btiral  Ifew  Y^lcer, 
June  15,  1878).  The  principal  bearded  led  wheat  sown  in  this  locality  is  oalled  the 
Lauoaater.  An  amber  wheat  called  Fnlti  (a  bald  wheat)  seems  to  be  proof  against 
the  fly.  Hold's  red  wheat  <ba1d)  is  also  not  attacked.  Bnt  the  Clawaon  (white),  ao 
extensively  sown  here  and  elsewhere,  was  most  severely  attacked  in  1877,  very  badly 
in  1878,  and  this  year  It  was  thought  to  be  free  from  the  fly,  but  when  harvest  came 
it  was  noticeably  short,  many  heads  unfilled,  many  stunted  in  their  height.  At  this 
date  of  writing  every  piece  of  Clawaon  sown  this  full  ia  being  ravaged  (however,  then 
are  only  a  few  pieces  of  Clawaon  for  miles  around  here),  the  Lancaster,  aa  heretofore, 
remaining  vninjnred. 

I  notice  a^r  harvest  long  stnbblea  and  straws  of  wheat  in  field  and  barn-yard  which 
have  many  little  pin-holes  from  which  the  imago  Cecidomyia  escaped.  Barley  was 
damaged  to  an  enormous  extent  last  year,  whole  fields  having  nearly  every  straw  so 
badly  damaged  that  they  wonid  break  off  readily  by  passing  throngh  with  the  horse- 
rake,  throwing  it  into  winrows.    This  year  barley  waa  not  hart  mnch. 

Now,  wasn't  the  great  spread  of  the  Hesaian  Fly,  which  occurred  many  yean  ago, 
brought  abont  at  that  time  by  that  exteuaively  aown  wheat,  the  Smlt*,  which  was  a 
very  similar  wheat  to  the  Clawson,  which  broaghttbe  fly  this  timeT  Or,  rather,  each 
kind  of  these  wheats,  by  their  tender  foliage  and  loose  onlms,  allowed  the  rapid  prop- 
agation of  the  fiy,  being  their  iavorite  variety  of  wheat ;  we  may  also  add  the  £aot  that 
these  wheate  were  popnlar  among  the  farmers  everywhere;  thne  whole  wheat  disttiat 
were  sown  entirely  to  Uda  wheat,  bringing  fdnhoonntleasnambersoftlie  Hessian  Fly 
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to  «Tei7  bora.  In  the  former  spread  of  Uie  fly,  faimen  oDtirely  dwtsted  from  raiaiiig 
wheat,  or  nsorted  to  red  or  HediterroDnan  wheat,  «nd  m  the  peets  oon  be  drivan  book 
nOTC  to  their  leaa  proBperous  plants  by  the  sawing  of  Lancaster  ood  similaT  wheats. 

Id  couolnsioQ,  we  may  urge  tbat  whatever  kind  of  wheat  is  used,  mnoh 
more  depends  on  a  rich  soil,  a  vigorous  growth,  and  carefol  onltivatiOQ, 
all  of  vhicfa  tend  to  make  the  stalk  stonter,  ajid  the  growth  a  £aw  days 
earlier,  than  the  choice  of  particular  varieties. 

SPBOIAT.  BSUSDIBS. 

Under  this  head  belong  the  ase  of  lime,  dosted  on  the  yonng  wheat, 
rolling,  deep  plowing,  boming  the  stubble  after  harvest,  &o.  Snoh 
special  remedies  as  these  are  of  little  nse  as  oompared  with  careful  prepa- 
ration of  the  ground  and  late  sowing,  and  some  of  them  aotnally  do  more 
harm  than  good,  as  we  shall  see  further  od. 

Applieation  of  lime  to  Mil  tke  maggot  or  larva. — ^It  has  been  freqoeutly 
recommended  to  spread  fine  lime,  soot,  or  salt  upon  the  young  wheat  bo 
as  to  kill  tiie  young  larrce.  As  a  «amp]e  of  such  treatment,  which  at 
least  can  do  no  harm,  we  extract  the  following  statement  from  the  Kaiutu 
Farmer : 

The  brmer  who  TeoMomenda  the  remedy  la  a  Tlrgmlon,  and  he  writes  to  a  loool 
paper  M  follows: 

"IheartheTeisnuoh'fly'in  the  wheat  that  was  sown  early  thia  fall.  To  ooireot 
this  «tU  I  offer  the  following  remedy,  which  I  and  others  havo  noceesfnlly  teeted  for 
a  good  many  seoeona :  Sow  of  air-alooked  'or  water-slaoked  lime  one  or  two  btuhels 
p«r  acre  hroodeaet  over  the  wheat  in  the  early  morning  on  the  dew,  or  over  night  on 
s  clear  OTOning,  when  there  is  T«aaon  to  expect  dew  or  fiost.  Am  it  dloBOlTea  It  wlU. 
fbnu  a  lye  which  will  follow  the  leaf  towards  the  root  and  destroy  the  chrysalis  of  the 
fly  neat  that  point. 

"  The  sower  mast  always  sow  with  the  wind,  else  the  lime  will  be  blown  book  in 
bia  face  and  eyee  and  on  his  clothefl.  And  he  most  grease  his  hands,  face,  and  nostrils 
with  lard,  which  renders  contact  with  the  lime  tnnocnous.  If  two  or  more  sow  Uiey 
«hoald  sow  «B  mAsIoh,  at  such  a  distance  that  the  rear  shall  cost  no  lime  on  theftont. 
A  very  good  but  not  indispensable  plan  is  to  nse  tea  scoops — dimtnatlvesn gar  scoop* 
— that  will  hold  a  doable  handfall.  It  enables  one  bettor  to  take  np  and  meoanre 
the  quantity  to  be  applied.  This  is  on  application  so  simple  and  cheap  as  to  discredit 
It  with  the  many  who  ore  often  looking  to  be  told  'some  great  thing.'  loanoulysay 
that  I  know  It  to  be  effectaal  as  »  remedy,  and  that  innooaseosn  it  do  haTm." 

It  is  evident  that  such  remedies  as  these  should  be  applied  before  the  - 
insect  transforms  into  the  flaxseed  state,  as  the  hard,  dense  pupa  case 
is  impervious  to  ordinary  appliances  such  as  would  kill  the  maggots. 

BoUing  tke  ground  to  kiU  the  larva  and  fiaxaeeda. — Practical  men  advise 
rolling  tiie  ground  both  to  keep  it  moist  and  in  order  to  destroy  the 
eggs,  lorvfe,  and  some  of  the  flaxseeds.  This  may  be  in  some  cases 
worth  trying,  but  we  should  think  that  liiU  as  much  ii^ury  wonld  be 
done  to  the  wheat  plants  as  to  the  minute  larvae  and  eggs  upon  them. 

Cutting  the  grain  tHote  to  the  ground, — This  has  been  sometimes  prac- 
ticed. A  writer  in  the  Okio  Farmer  makee  the  following  statement  in 
favor  of  this  plan: 

E.  C.  Green,  Medina  County,  Ohio,  writes ;  "The  HeesiaD  Fly  appeared  in  this  vi- 
«iDity,  but  has  done  bat  little  damage.    The  wheat  ctunmenced  to  iall  over  before  It 
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waa  ont,  and  the  egga  or  Urrn  -wen  foruid  aboTS  the  flnt  or  woond  Joint.  The  d*i&- 
■ge  on  five  acrae  of  wheat  waa  prohably  flra  at  alx  boahela.  By  leaping  low  and 
taking  the  stubble  waa  all  saved." 

A  serioaa  objection  to  reaping  low  is  that  many  inseots  of  the  Hammer 
brood  Id  the  flaxseed  state  are,  as  Mr.  B.  S.  fiathvon  claims,  carried  to  the 
barn  or  stack,  beyond  the  reach  of  remedy.  From  thu  strav  thus  har- 
vested  the-  fly  would  emerge  before  it  was  threshed,  *'  and  might  even 
pass  through  a  machine  without  ii^nry."  In  this  mauner  the  fly  has 
possibly  been  distributed  through  different  soctions  of  the  conntry. 

Burning  the  atiMle. — Although  this  remedy  has  been  advocated,  it 
will  be  seen  to  be  worse  than  useless  when  we  reflect  that  after  t^  the 
artificial  means  takeu  to  reduce  the  number  of  the  HoesiaD  Fly,  nature's 
method  of  cheeking  its  undue  increase  is  far  more  important  and 
thoiongh-going;  we  refer  to  the  diffusion  and  maltipUcation  of  the 
inaect-parasites.  As  preTionsIy  stated,  most  probably  nine-tentlis  of 
the  young  Hessian  Flies  are  destroyed  in  the  larra  or  papa  state  by 
the  parasites  already  described.  For  the  most  jiart  these  puaaites 
live  in  the  flaxseeds  contained  io  the  straw,  and  appear  in  spring.  Kow, 
to  bum  the  stabble  in  the  autumn  or  early  spring  is  simply  to  destroy 
these  usefal  parasites,  the  best  friends  of  the  farmer.  We  do  not  hesi- 
tate to  urge  that  the  straw  be  untouched.  On  the  contrary,  the  para- 
sites should  be  gathered  and  bred  in  numbersj  and  we  believe  that 
practical  entomologists  should  bend  all  their  energies  towards  cleariug 
up  the  subject  of  rearing  and  multiplying  these  insect  hosts.  Much 
knowledge  and  practical  skill  is  needed  in  this  direction,  as  occasionally 
by  disseminating  the  parasites  their  noxious  hosts  may  increase  and  be 
distributed;  but  knowing,  as  we  do,  how  many  more  of  the  parasites 
are  in  many  cases  bred  than  the  insects  on  which  they  prey,  it  seems 
safe  and  reasonable  to  advise  not  only  not  burning  the  stubble,  but 
letting  it  stand,  so  that  the  parasites  may  finish  their  transformatinuB, 
become  fledged,  and  ready,  when  the  eggs  and  larvfe  of  the  Hessian  Fly 
are  upon  or  in  the  young  wheat,  to  destroy  tbem. 

It  is  a  matter  of  fact  that  in  years  when  the  Hessian  Fly  is  specially 
abundant  and  destmctive,  similar  seasons  are  highly  favorable  to  tlie 
oorresponding  inorease  in  the  number  of  their  insect  or  ichneumon  pam- 
Bites;  they  do  their  work  so  effectively  that  the  few  following  years  tlie 
numbers  of  Hessian  Flies  are  greatly  rednoed.  It  is,  then,  tti  these 
parasites  that  we  are  indebted  for  the  yeaisof  immunity  from  the  at 
tacks  of  the  Hessian  Fly,  as  much  as  to  favorable  or  unfavorable 
weather,  and  this  leads  us  to  consider  the  apparent  periodicity  in  the 
years  of  abundance  and  scarcity  of  the  Hessian  Fly. 

PBSIODIOITT   in  THE   ABUNDASOE    AND   SCAKCIIT  OF  THE  HE8BIA1T 
FLT. 

The  fbllowing  tabular  view,  though  constructed  ftom  very  scanty  and 
often  misleading  data,  may  throw  some  light  on  this  subject. 
The  table  has  been  drawn  op  from  the  reports  of  Fitch,  Hind,  Cook, 
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and  of  the  Agricnitaral  Department  at  Waahington,  and  from  different 
newspapers,  as  veil  as  from  private  eorreopondence.  The  record,  as 
therein  presented,  is  very  imperfect,  bat  still  la  sufficient  to  show  the 
periodicity  in  the  retom  of  periods  when  the  Ilessian  Fly  has  been  sntfi- 
deDtly  abnndaDt  to  ravage  wheat-llelds  and  excite  apprehension  and 
alarm.  Without  macb  doubt,  iu  the  different  States  mentioned,  espe- 
cially in  the  Middle  States,  the  insect  is  tolerably  abnndant  nearly  every 
year,  but  few  seasons  occurring,  when  after  a  oarefiil  search  by  experts 
the  f  y  wonld  not  be  fooud. 

As  the  recorded  £iots  indicate,  within  about  ninety  years  there  have 
been,  in  the  AUantio  and  Middle  States,  six  periods  of  unusual  abun- 
dance, namely,  centering  about  the  years  1790, 1817, 18i4r-'i5, 1871-'72, 
and  1876-78.  These  dates,  which  generally  are  inserted  in  larger  type 
in  the  table,  mark  the  time  of  colmiuation  in  the  degree  of  abundance 
and  extent  of  ravages  committed,  and  were  preceded  by  firom  one  te 
severabyears  of  less  or  greater  abundance.  After  the  culmination,  or 
year  of  greatest  abundance,  the  fly  often  suddenly  disappears.  This 
sudden  disappearance  is,  without  doubt,  due  to  the  great  increase  in  the 
number  of  parasites,  while  the  original  increase  is  probably  due  to  a  suc- 
cession of  warm,  damp  seasuns,  favorable  to  the  multiplication  of  the 
files.  These  seasons,  when  we  look  at  the  later  Hessian  Fly  years,  such 
as  ISil-'lS,  1871-'72,  and  187&->7S,  when  the  insect  had  become  wide- 
spread over  the  western  portion  of  the  wheat  area,  were  evidently  areas  of 
simUar  climatic  features  common  te  the  Atlantic  and  Mississippi  Valley 
StetAS.  Whether  these  seasons  were  warm  and  moist  or  not,  we  have 
not  the  means  at  hand  to  enable  us  to  form  an  opinion. 

As  stated  to  us  by  Mr.  Thomas,  in  1817  the  rain&ll  fIrom  Maine  to 
Maryland  was  slightly  above  the  average,  1.01  per  cent,  of  the  mean. 

The  winter  of  1843-^44  was  the  most  severe  in  the  West  that  bad  been 
experienced  for  twenty  years ;  the  spring  was  cold  and  late ;  1814  was 
-very  wet  over  the  West,  in  fact  the  wettest  season  known  since  its  set- 
tlement, or  at  least  since  18U.  This  was  the  year  of  the  great  flood  in 
the  Mississippi.  It  was  also  wet  in  parts  of  Yirglnia  and  Maryland. 
But  along  the  sea-coast,  {torn  Maine  te  Florida,  the  amount  of  rainfall 
was  only  abont  .90  per  cent  of  the  mean.  In  184&  it  was  not  very  wet 
in  any  section  where  wheat  was  cultivated,  the  amount  along  the  sea- 
ooast  being  placed  at  .95,  and  this  was  abont  the  same  in  the  Middle 
and  Northwestern  States,  varying  from  .83  to  .91  per  cent  of  the  mean. 

We  thus  see  that  the  Hessian  Fly  years,  1817  and  1844,  were  wet 
years,  periods  of  more  than  the  average  rainfall.  Of  1871  we  have  no 
records  at  hand ;  the  spring  and  summer  of  1S77  were  damp  and  wet^ 
and  also  appear  to  have  been  warmer  than  tbe  previous  year.  There 
thus  appears  to  be  a  correlation  between  the  seasons  of  greatest  abun- 
dance of  Hessian  Flies  and  a  greater  degree  of  moisture,  if  not  of  heat. 
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DIBTBIUDTION   OP  THE  HESSIAN  FLT. 

There  seems  to  be  good  reasons  for  believing  tfaat  this  insect  vas 
introduced  from  southero  aiid  Boiitheasteni  Europe.  It  was  detected 
there  in  the  BpriDK  of  1634,  by  Prof.  J.  D.  Dana,  who  found  the  larvw 
and  papie,  and  reared  the  flies  firom  wheat  growing  on  the  island  of 
Minorca.  He  sent  several  pnpie  and  tiles  from  Mabon  to  Mr.  Herrick, 
who  identified  them  as  the  Hessian  Fly."^ 

With  Herrick,  Fitch,  and  others,  when  we  prepared  our  Bolletin  on 
this  insect,  we  were  disposed  to  credit  the  prevalent  belief  of  Colond 
Morgan,  that  this  fly  was  introduced  into  America  in  the  straw  sup- 
posed to  have  been  need  for  packing,  brought  by  the  Hessian  troops 
during  the  Itevolutiouary  War,  in  August,  177(!.  It  was  sapposed  tiiat 
the  starting  point  from  which  the  fly  originated  was  the  western  end  of 
Ijong  Island,  and  that  it  spread  from  that  point  over  different  parts  of 
the  country. 

Onr  republication  of  the  view  that  this  fly  was  Introduced  by  tbe  Hes- 
sians led  to  the  publication  of  an  article  by  Dr.  H.  A.  Hagen  in  the  Cana- 
dian Untomologist  for  October,  18S0,  wherein  he  states  that  Dr.  B. 
Wagner,  of  Fulda,  Hesse  Cossel,  had  some  years  since  disproved  the 
theory  that  the  Hessian  troops  could  have  introduced  the  insect  from 
Germany.  This  led  as  to  obtain  Wagner's  pablication,  a  translation 
of  whieh,  with  Dr.  Hagen's  paper,  and  other  articles  by  Iioew,  Cohu, 
and  K3ppeD,  we  reproduce  wholly  or  in  part  In  the  appendices  to  this 
rei>ort  in  order  that  the  reader  may  have  all  the  known  &cts  regarding 
the  appearance  and  distribution  of  the  Hessian  Fly  in  Europe. 

From  Dr.  H.  Locw's  paper,  published  in  1859,  it  appears  that  a  new 
enemy  of  the  rye,  called  the  New  Corn  Worm  or  Bye  Maggot,  made  its 
appearance  in  certain  districts  of  the  provinces  of  Silesia,  Poseu,  and 
Prussia,  in  1857  and  1858,  This  insect  he  called  Cecidomjfia  tecalina, 
supposing  it,  from  want  of  specimens  for  comparison,  to  be  different  from 
C,  destructor.  It  was  afterwards  shown  by  Dr.  Wagner  and  Professor 
Gohn  to  be  the  same  as  the  so-called  Hessian  Fly. 

Dr.  B.  Wagner,  whose  essay  is  carefully  ])repared  and  evidently  re- 

><*lli.  HoTlok,  Id  hi*  valuibl*  KTti^  Is  iS<a{man't  •r'MnwJ  (TO),  ili,  p.  1M|,  infornu  n*  Uut  Mr.  f .  K 
Doui,  who  bid  Imwb  moob  aMOoUted  irtUi  him  in  making  aUumiigblnTHllgadonarthelubltoof  tba 

ffmliin  Flj  uicl  It*  pwmsltsa,  bdng  en  >  Toyags  In  Ihe  UedlUmnon, ''  an  the  IBth  of  HBrch,  ISM.  and 
(Dbaeqaenti?,  coUeoted  leTeral  larrn  and  pops  from  wheat  planla  growing  In  a  fleldon  the  Itludot 
Hlaorea.  Fmnthcaa  papn  want  erolTtd,  DDtbalStbof  h[aroh,ltlM,twolDdlTldiulaof  uilnac<it,*hloh 
Ua  ncollectlona  (aided  bj  a  drawing  of  the  Eaaaian  Fly  with  which  he  waa  proTldcd)  anaUed  him  tft 
pTODonnee  te  be  tiie  Otoidom^ia  ddttmctor,  More  of  the  perffct  Inaecta  wen  erolved  In  Uie  courae  «f 
(he  montli,  one  of  which  dcpoailrd  egga  like  thoaa  of  the  Heaalan  Fly.  In  ktteia  daled  Ufthon.  April 
I  and  U,  Hi.  D.  sent  me  flre  of  Uie  InaeeU  and  aSTerv]  of  the  papa.  The;  arrived  tn  —HtT.  and.  afler 
a  oanfol  eiaminallon,  I  law  no  good  touon  to  douht  Ihe  IdraUtj  ot  tbia  inaect  with  the  Huulan  F1^ 
TbeMahoneae  aaaerted  that  the  inaect  had  bem  tbere  fi  am  time  IniincDiDrUl,  and  often  did  great  dan- 
>(«  both  there  and  In  Spain."  Jkndfortber,  "<uillie2«tb  at  April,  1834,  Mr.  n.  collected  from  a  wheat- 
Beldjaatwltbont  the  walla  of  TonloD,  Id  France,  eevetal  pnpnandone  lana  like  Ehoaa  twhire  obtained. 
Onllieltkof  June,  IBM,  be  obtained  airaitar  pnpie  Ihimawbeat-Beld  noar  N'aplea,"  We doobt  vbrtbw 
n  were  UTing  at  that  da;,  two  penona  betlcr  <iutliacil  to  detsmlne  the  identlt;  of  theae  inaeeia 
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liable,  effectually  disproves  the  tffeoi?  that  the  Hessiaa  troops  could 
have  carried  the  fly  to  America. 

In  the  first  place  Wagner  shows  that  the  habits  and  characters  of 
Loev's  Bye  Maggot  agree  "uvea  in  the  most  minute  details"  vitb  his 
observations  on  C.  dentrvctor,  -which  occurred  at  Falda,  in  Hesse  Casselr 
in  the  spring  of  1860.  Theu,  after  referring  to  Dana's  observations  of 
the  insect  on  the  MediterraoeaD  coast,  be  confidently  ezpreeees  the  opin- 
ion that  Loew'a  Bye  Gall-Fly  is  identical  with  the  Hessian  Fly,  witb 
which  the  species  from  Southern  Europe  agrees — i.  «.,  the  German, 
southern  Eoropean  and  North  Anierioan  species  aie  altogether  nothing 
bat  Ceddomjfia  dsatructor.  Wagner  then  discusses  from  historical  data 
the  question  as  to  the  introduction  of  the  insect  into  America  by  Hessian 
troops,  and  the  historical  facts  seem  to  warrant  his  opinion,  that  the 
packing  straw  nsed  by  the  Hessiaus  was  grown  the  year  previous,  and 
fh>m  the  long  time  o<Miupie(l  in  the  passage  of  the  English  transports, 
which  left  Germany  in  March  and  April,  not  arriving  ontil  Angust,  the 
flies  most  have  all  emerged  from  the  wheat  before  the  end  of  the  spring 
and  have  perished  long  before  the  troops  reached  America.  Moreover, 
Wagner  shows  that  Ceci4<nayia  dettntdor  was  not  known  in  any  part  of 
Knrhesse  before  1857,  records  mnDlng  back  for  eighty  years  containing 
no  notice  of  the  occurrence  of  sach  an  insect  Hence  he  claims  that 
this  insect  was  not  originally  a  Hessian  Fly;  that  this  name  should  be 
dropped,  and  the  name  "  wheat  destroyer"  should  be  substituted  for  it. 

Having  denied  that  this  fly  is  indigenous  in  Hease  (and  for  that 
matter  in  Germany),  he  saggests  that  it  was,  like  some  other  insects,  in- 
trodnced  into  Germany  from  southern  Europe,  and  that  as  wheat  was 
''distributed  from  the  Orient  over  southern  Europe,"  Oecidomyia  Se- 
iitructor  may  have  been  of  eastern  origin.  He  then  quotes  Loew's  state- 
ment "that  a  Cecidomyja,  which  in  its  maaner  of  life  aad  metamor- 
phosis cannot  be  distingnisbed  from  C.  destructor,  does  great  injury  to 
the  wheat  crops  on  the  south  shore  of  Asia  Minor,"  and  adds  that  this 
fact  favors  the  assumption  of  its  eastern  origin. 

Wagner  then  remarks: 

WlMn  Aud  from  what  Bhore  tlut  inwct  came  ta  Amerio*  oAn  sBTer  be  AMnnttaly 
detenninvd.  Piobkblr  it  was  iatrodaced  nveial  tlmea  and  at  dtSeroot  tiuiM, 
That  it  happened  from  the  sboie  of  an  Eniopeao  state  previoualy  poaseuing  eolo- 
uiea  ill  Kortb  America  must  be  accepted.  It  oaimot  have  ocoarred  from  Engtand, 
when  Battka  reported  ItaBon-ootntrTMUM  In  all  parte  of  Gorope;  this  may  apply  to  Eug- 
liuid.  Holland  and  Belgium  we  ma;  jnatly  omit.  Ou  the  other  band,  not  only  the 
long  existing  oeonnenoe  of  the  insect  in  sontbem  Franoe  apeaka  for  the  introdualtou 
from  the  Frenoh  coast  to  the  onoe  so  eitended  poweniona  of  the  Fnnoh  in  North 
Amerio^  bat  also  the  compuatiTely  short  diHtance,  nbich  facilitated  the  Introduotion 
of  infected  straw,  thna  enabling  the  insect  to  issne  alter  arriving. 

Wagner  then  quotes  the  statement  made  by  Fitch,  which  we  will 
quote  direct  from  Fitch  himself,  as  follows: 

We  have  nowhere  met  with  but  one  statement,  which  goee  directly  to  proTO  that 
the  luaect  is  Indigenons  to  thia  conntry,  or  existed  hwe  anterior  to  the  artlTal  of  tb* 
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Beesfantioopa.  TIi«lftt«JadgeHlakaek,ofLuidi)gbii^h,N.T.,>"inaoommiiiiie*tiaD 
to  the  BoRTd  of  Agiicnltnre  in  tlia  yaac  1B23,  utd  pabllahed  in  tlieir  Mtmoin  (t«L  ii, 
p.  169),  Ufa,  "A  mp«ot*1)l«  Hid  obasTving  farmsr  of  this  town,  Col.  Jamea  Bpook- 
ings,  hM  infuvmed  me,  that  oo  his  flrgt  bearing  of  the  Blorm  on  Long  laland,  ik  th« 
year  1766  (doobtlew  1776  U  intended),  and  many  years  befbn  its  Favagea  were  ooa- 
plained  of  is  tbia  part  of  the  oonntry,  he  detected  the  same  insect,  opoa  *"•«"■■"'"; 
the  wheat  growing  on  hia  &rm  in  this  town. 

Wagner  tben  adds  that  he  vrill  not  deny  the  possibility  that,  as  ViUk 
presames,  the  insect  observed  by  Colonel  Brookings  was  not  the  Hes- 
aian  Fly,  bat  he  adds  that  the  attacks  of  the  latter  are  highly  charactff- 
tstic,  and  in  their  conseqaences  bo  oonepicaous,  that  a  mistake  ooncern- 
iDg  the  insect  coold  happen  only  daring  its  first  appearance  in  a  locality. 
"In  onrcoontry  [Hesse-Oassel],  for  instaDce,  after  bat  oae  year's  experi- 
ence, every  former  knows  the  paeado-papie  of  this  enemy ;  he  koowg 
exactly  how  they  look,  when  they  occur  on  the  stalk,  Ac." 
'  It  may  also  here  be  stated  that  Dr.  Mitchell,  in  his  article  in  the 
Enoydopffidia  Britannica,  says,  "It  was  first  discovered  in  the  year  1776." 
Dr.  Hagen's  statement  wonld  leave  the  reader  to  infer  that  Dr.  Mitch^ 
had  stated  that  the  fiy  had  appeared  in  1776,  "  before  the  arrival  of  tb« 
troops,"  bnt  the  words  in  qaotattoD  marks  are  simply  Dr.  Hagen's  own 
words.  We  have  not  seen  the  edition  of  the  EnoycIopsBdia  Britannica 
containiDg  Mitchell's  article.  What  Mitchell  did  say  in  substance  waa 
that  the  Hessian  Fly  appeared  in  1776.  Whether  before  or  after  the 
landing  of  the  Hessian  troops  he  does  not  say.  So  the  evidence  of  Dr. 
Mitchell  is  not  of  mach  value,  while  that  of  Colonel  Brookings  is  qaiie 
explicit,  and  may  be  osed  as  proof  of  the  appearance  of  the  Hessian  Fly 
in  1776  in  Lansingburgh,  y.  Y.,  and  that  the  Hessian  troops  had  noth- 
ing to  do  with  its  importation. 

Dr.  Hagen,  who  adopts  Wagner's  opinion  that  the  Hessian  Ply  waa 
not  imported  by  the  Hessians,  and  whose  article  is  based  mainly  on 
Wagner's  pablioatioD,  which  we  may  here  say  waa  unknown  to  as  ontil 
he  called  attention  to  it,  also  confirms  Wagner's  statement  that  the 
Hessian  Fly  was  unknown  in  Prussia,  and  indeed  in  Germany,  until 
1857.  He  states  also  that  **  in  1859  the  same  insect  was  very  obnoziona 
to  the  rye  in  Eastern  Prussia,  and  was  studied  by  myself  In  1860  it 
bad  advanced  westward  to  Augsburg,  where  it  was  studied  by  Professor 
Bosenhauer,  and  to  Fnlda,  Hesse-  Everywhere  it  was  considered  to 
be  an  eutirsly  new  peat,  never  seen  or  observed  before.  •  •  •  In 
the  following  years  the  calamity  subsided,  and  was  soon  nearly  forgotten. 
Extensive  destructions  in  Hungary  in  1864  are  reported  by  Messrs. 
Haberlandt  and  Kuenstler,  and  in  187d  in  Bnssia.  I  find  no  statements 
of  iiyury  done  by  the  fly  in  Germany  after  18C0,  and  the  reports  for 
Bohemia  for  1872  and  1879  state  directiy  that  the  fly  was  not  observed. 
Ur.  Schiner,  in  Vienna,  had  till  1861  seen  no  specimen;  the  best  proof 
that  it  had  not  been  obnoxious  in  Austria." 

"'Heu  Troy,  In  B«DuelMr  Caiint;. 
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On  the  SEune  page  of  this  article  Dr.  Hagen  remarks  as  follow  a: 

Hr.  T.  Ton  MoUolmlaky  daacribee  in  18&S  a  fly  7017  obnoxloiu  to  tha  wheat  in  tli* 
BOTBmmenta  of  SBratoa  &ud  Simbirek,  in  SnalAud  [Ensaia'],  aa  C.  fanMa,  together 
"with  iU  parasitM.  I  may  add  that  von  Motaobolaky,  after  his  retmrk  fiom  America, 
and  baTing  leoeived  Epical  apeolmetiB  of  the  Heaaian  fly  and  ita  parasitea  from  Dr. 
A.  Fitch,  haa  assnied  me  that  C.  fimata  and  C.  dftmctor  are  the  aame  species.  This 
is  ftlao  aooepted  in  Ton  Osten  Saokan's  cataloffne. 

In  the  appendix  ve  present  a  translation  of  Professor  Gohn's  re- 
searches on  the  injuries  committed  by  the  HessiaD  Fly  in  the  summer  of 
1869  in  SUesia. 

'  DeeironB  of  obtaining  specimens  of  and  information  concerning  the 
Snropean  insect,  ve  wrote  to  several  entomologisba  in  Germany  and 
Anstria.  From  Prof.  Ferdinand  Oohn,  of  the  University  of  Breelao,  ve 
received  the  following  obliging  letter,  which  throws  much  light  upon  the 
subject.  The  fipecimens  he  sent  ns  were  doly  received.  On  comparing 
the  ten  German  pnparia  with  nnmeroos  specimens  from  the  Middle  States 
ve  can  find  absolutely  no  varietal  difference  between  them,  either  in  the 
form  of  the  segments  or  in  the  form  of  the  papariam  at  either  end.  We 
liave  not  np  to  the  time  of  reading  proofe  of  theee  pages  again  heard 
from  Professor  Gohn;  and  oareftil  comparisons  between  the  Buropean 
and  American  examples  of  the  larva,  papa,  and  imago  of  the  Oeeidomyia 
dettructor  have  yet  to  be  made. 

The  following  is  a  copy  verbatim  of  Professor  Gohn's  letter  which  was 
written  in  English : 

BbxsulU,  Ftbnarl  S8,  IBBB.  ' 
Deak  Sib  :  I  regret  that  I  am  not  more  in  the  poaaession  of  epeclmena  of  the  Ceoi- 
domyia  which  I  did  mention  In  mj  Untersnohnngen  9ber  Insektenaohaden  in  1869.  If 
my  memory  do«e  not  decetre  me,  I  aent  the  fly  to  Profeaaor  Loew,  with  whom  I  was 
oorreaponding  in  that  time  sbont  the  matter.  The  only  apeolmen  of  an  iqjnred  wheat- 
Btalk  I  can  find  in  my  collections  contains  also  a  pnpariun,  and  I  beg  to  send  it  to 
yon  in  the  accompanying  parcel.  In  the  aaine  box  1  incloae  the  only  rem^na  of  th« 
female  fly  which  I  still  poaaeas,"*  tbe  rest  beinK  deetroyed  by  Psoqds.  In  1880  I  had 
opportnnity  to  study  a  second  time  the  damages  of  this  fly,  A  teed-roerohant  in  a  dia- 
trict  not  fkr  from  Breslau  (Jrebnltter  Ereis)  had  sold  to  the  fkrmera  seed  of  English 
wheat  (Wecheelweizeu)  wttlcb  is  belieyed  to  grow  with  equal  ease  aa  anmmei  or  aa 
winter  oom.  The  larmen  had  sown  the  seed  In  autumn,  1879,  bnt  In  the  following 
■pring  the  wheat  had  grown  slok  and  did  not  ptodnoa  ears.  April,  1880,  from  th> 
l&th  to  the  23d,  had  been  extraordinarily  warm ;  on  the  S4th  April  tiie  thermometer 
began  to  fall ;  tbe  end  of  April  to  the  midst  of  May  were  cool ;  from  14th  to  I6th  Uay 
few  mild  and  snnny  days ;  then  a  aeriea  of  very  rough  and  nnnsaally  cold  days  fol< 
lowed  (I7th-a5th  of  May) ;  on  the  SOtb  frost,  wbtoh  did  injnre  the  fields  in  whole 
Bileala.  Summer  wheat  bad  not  been  l^Jnred  by  this  weather ;  I  fonnd  tbe  fields  of 
that  variety  in  tlie  first  days  of  Anguat  in  tbe  finest  growtb.  Bnt  the  English  Wech- 
selweizen  sown  in  antnmn,  J879,  bad  shown  the  most  manifest  siokneas,  the  shoots  being 
Tery  nnmerons,  but  low,  yellow,  and  without  or  very  rarely  producing  ears.  Nearly 
in  all  tlie  shoots  I  fonnd  on  the  bottom  of  tbe  stalks  the  larTs  of  the  pnpe  or  that 
Ceoldomyia  which  I  beliere  to  he  C  ddilraclor  or  Hessian  fiy ;  larrs  were  fonnd  atill 
in  the  beginning  of  August. 

The  enormona  damage  in  tliat  oonntry  is  due,  I  believe,  to  the  Heasian  fiy,  the  egga 

of  which  had  been  deposited  In  autumn,  1879,  npou  the  young  crop.    The  first  genei> 

ation  of  flies  had  swarmed  out,  I  suppose,  in  tlie  second  half  of  April,  fovored  by  the 

luja  not  practicable.    [Thia  waa  therefore  not  sont— A.  S.  P.,  Jr.] 
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eztrftordinmry  wktmth  of  Out  period ;  tb»  cold  Ua;  had  retarded  the  growth,  of  Qie 
crop,  ea  that  the  l»rT»  of  the  Mooud  geueratioii  growing  In  the  yotug  stallu  did 
totally  deatro7  the  genoi  of  the  earn ;  had  the  spring  bean  warmet,  the  ahoote  tronld 
have  grown  oat  the  damages  of  the  By;  iiowmo«tpart  of  the  apTouts  had  been  killed. 
That  ut  leaat  ia  the  explanation  1  may  give  to  the  foots. 

I  oolleoted  eome  pup*  in  the  wheat  field  on  3d  of  Angngt,  whiidi  I  pnt  in  a  smaS 
glaaa;  but  none  crept  oat,  some  b«ing  hilled  by  fungi  and  some  by  PtoiomaUrue.'" 
Nevertheleas,  I  send  yon  the  glaes.  I  fear  the  oomranaication  I  send  yon  to-day  wHl 
not  saffloe  for  the  determlDation  of  the  apeciea ;  next  eammeT  I  shall  attend  to  the 
matter,  and  I  hope  to  be  able  to  lend  yon  &e«h  speolmena,  which  may  snfflee  to  deuide 
the  qaeatlon. 

Ueanwhlle  I  leoiaia,  yoois  very  respeotflilly, 

FEBDINAKD  COHN. 

It  will  also  be  seen  by  the  translataon  of  KSppen's  artiole  (see  ap- 
pendix) that  Id  1879  and  1380  Ceddomyia  de«trxtctor  viba  "distribnted 
over  a  great  part  of  middle  and  Soathern  Boasia,"  and  it  Beems  proba- 
ble from  hia  statement  that  as  early  as  1852  it  was  abundant  in  the  dis- 
trict of  Charkow. 

From  all  the  information  we  hare  before  na,  and  in  the  light  of  "W^- 
Der's  investigations,  we  are  atrongly  disposed  to  believe: 

1.  That  the  Hessian  Fly  had  appeared  in  the  eastern  United  States 
before  the  Bevolationary  war,  and  that  it  could  not  have  been  iDtro- 
dnced  by  the  Hessians. 

2.  That  the  Hessian  Fly  has  never  been  known  to  inhabit  Englaind 
or  northern  Enropa 

3.  That  it  was  not  known  in  Germany  before  J867. 

4.  That  it  has  "  from  time  immemorial "  been  an  inhabitant  of  wheat 
fields  DO  the  shores  of  the  Mediterranean,  in  Spain,  at  Tonlon  in  France, 
at  Naples,  in  Minorca,  and  Asia  Minor. 

6.  That  it  probably  originated  in  this  region  or  farther  east,  the  prob- 
able original  habitat  of  the  wheat  and  other  cereals. 

6.  That  it  was  introdoced  frvim  southern  Europe,  either  soathern 
France  or  other  Mediterranean  regions,  perhaps  Asia  Minor,  before 
the  Bevolutioaary  war. 

That  the  Oe^domyia  destraotor  (Higinated  in  Bouthem  Enrope  and 
western  Asia,  t.  «.,  abont  the  shores  of  the  Mediterranean  Sea,  seests 
most  probable  from  the  statements  of  Herrick  and  Dana  which  we  hare 
quoted.  From  this  region  it  has  possibly  spread  into  Germany ;  and 
from  AjBia  Minor  and  perhaps  soatheni  Bossia  it  has  probably  spread 
into  central  Bnssia. 

We  are,  then,  disposed  to  adhere  to  Wagner's  conclnsione  that  the 
insect  conld  not  possibly  have  been  indigenous  in  Germany;  and  we 
are  therefore  unable  to  agree  with  Dr.  Hagen  that  the  Hessian  Fly  ia 
"an  indigenous  American  insect,"  and  that  it  "  was  indigenons  here  as 
well  as  in  the  Old  World." 

■MprofMaor  lUley  bu  anbmlitcd  Bp«lin«i>to  Ur.  L.  0.  Howird,  who  irrit«  m  ti  follow*  i  "Tha 
EuTojMui  Heuiuifl^parulbiirflcelTed  from  Frof«Awir  Cohn  1a  ft  Pl&tygaeter,  bat  tu  ttils  genus  tM  not 
be«B  worked  np  ■  jptematicill;  In  Earnpe.  uid  u  there  en  Kem  of  iioUt«d  dsMripttcBU,  it  Sa  fntO- 
eiU;  ImpoMlble  to  detsriDlne  It  tpeolBoitU;." 
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It  seems  to  ns  that  tbe  fiict  that  the  fly  has  never  been  known  to  oo- 
car  in  England,  Scandinavia,  Holland  or  Belgium,  and  the  fact  that  it 
most  probably  was  introdaced  into  Germany  and  central  Bussia  from 
the  sonthward,  i.  0.,  the  Mediterranean  region,  shows  that  the  fly  was 
not  originally  a  member  of  the  entomological  faana  of  northern  and 
central  Europe.  Had  the  Hessian  Fly  been  indigenons  to  the  Middle 
and  Sew  England  States,  and  been  at  all  prevalent  before  the  Bevoln- 
tionary  war,  it  wonld  nndoubtedly  have  been  carried  in  loads  of  wheat 
to  England.  A  Search  throagh  the  flies  of  old  Philadelphia  papers  in 
tbe  National  Library  at  Washington,  while  it  failed  to  reveal  any  data 
regarding  the  presence  of  the  Hessian  Fly  in  the  colonies  before  1776, 
and  DO  articles  were  found  other  than  those  thready  cited  by  Dr.  Fitch,'" 
yet  elicited  one  interesting  tact,  i,  e,,  that  wheat  was  raised  in  Canada 
and  the  American  colonies  and  exported  to  England,  especially  the  port 
of  London.  Grain  vessels  loaded  at  Quebec,  and  also  from  Sew  Eng- 
land, for  London"'  and  oth^  porta. 

Ifow  if  the  Hessian  Fly  hl^l'  been  indigenons  many  years  before  1776, 
in  the  wheat-fields  of  this  country,  some  at  least  would  probably  have 
been  carried  in  loads  of  grain  to  England.  On  the  other  baud  if  the 
Hessian  Fly  had  been  indigenons  in  England  and  northern  Enrope,  it 
would  doabtless  have  been  broaght  over  to  this  oonntry  some  years 
before  the  American  Bevolation,  On  the  other  hand  it  may  have  been 
imported  into  the  French  colonies  in  Oanada  from  sontbern  France,  by 
immigrants.  Whether  there  ever  was  much  of  a  trade  between  the  Med- 
iterranean ports  and  Canada  before  the  Bevolntionary  war  we  cannot 
say.  Bnt  it  woold  seem  most  probable  that  the  Hessian  Fly  waa  an  in'> 
habitant  originally  of  a  warm  and  dry  country,  like  that  of  tbe  Med- 
iterranean  region.  We  know  that  the  Ceeidomyia  datruetor  does  not 
inhabit  England  or  Scandinavia.  In  Kew  England,  north  of  Oo«neoti- 
cot,  it  is  not  common,  and  has  only  occasionally  been  locally  destructive. 
Its  ravages  have  been  confined  to  the  Middle  and  Western  States,  and 
western  Canada.  A  comparison  of  the  history  of  the  Hessian  Fly  with 
that  of  the  Wheat  Midge,  JHplosis  triticif  which  as  everybody  knows 
is  common  in  England  and  thronghout  northern  Enroi>e,  and  was  un- 
doubtedly imported  into  this  oonntry,  will  throw  light  on  this  subject. 

<"  Tbe  wiiMrhM  n»d>  ku  atlnnpt  to  llnd  mbib  mention  of  tbe  Heului  F1;Id  old  coloatel  nenpRpon 
pabllilwd  beftin  ITTS^  bnt  Iha  fllel  of  the  PhlladelphU  PMket  uid  of  the  Uernory  in  the  Mftttonal 
LltiTUy,  which  m  Imparfbct,  dlscloHd  sotblng  that  Fitch  doea  not  qoota.  Thero  uv  no  fOll  flle4  o( 
odiinlil  pepen  In  the  Boeton  ind  Cambridge  Ubmriea,  end  IC  it  probable  that  nnleia  In  the  Stata 
Llbm7  of  Kew  York,  a4  Albany,  there  em  no  noorda  b«  Ibund  of  the  Heaalan  nj,  ether  than  thoa* 
Toftaned  to  by  Dr.  nteb. 

■■"On  Friday  laat  atrlred  In  the  river  (London]  fTomQaebeo,  the  Active,  TrBmpti]a,w[tha  cargo  of 
irtica^  bdng  the  fIntTCuel  tluit  erer  came  to  London  ttom  Ibat  pert  wlUi  (rata.  London,  October 
IS."— TVom  tAt  Pitxmvhani*  Pa^ut,  Datmbtr  3T,  Vm. 

In  tbe  rhlUdelphla  Moronr;,  for  Ootcber  T,  UTS,  It  1«  elated  that  "glut  qoantltle*  of  wheat  wet* 
raised  at  Goikoa,  Ltghcin,  and  on  the  If  edltanaaCAn.  *  *  •  Tbla  year  there  wai  raie  of  tbe  moet 
pLentlful  harveaU  In  Italy  ever  known." 

The  port*  of  London,  Bristol,  and  Uverpocl,  ai  well  aa  tTtay  other  port  in  England,  have  received 
immenee  ntppllea  [of  wheat)  from  America,  mnch  mot«  than  their  ooneamptlon  oan  take  oara  of. — 
Sitracliftom  a  letter  dated  October  1.  ITTS.  &om  an  eminent  hoaae  la  Uahon.— FU{ad([pUa  ITimny, 
Drcembv  32.  IITS. 
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As  Stated  by  Drs.  Harris  and  Fitoh,  tbe  Wheat  Hidge  vaa  abtrndant 
and  widespread  in  England  several  years  previoas  to  1771;  it  was  com- 
mon in  Scotland  and  Ireland,  and  according  to  Herpin  it  aboonded  in 
France.  It  is  nndonbtedly  a  native  of  northern  Europe,  and  adapted 
to  a  cool  and  moist  climate.  There  is  every  reason  to  sappose  tbftt  the 
JDipUma  trttic*  was  not  a  native  of  this  country,  bnt  was  imported  in  the 
beginning  of  this  centnry  &om  Great  Britain  into  either  Oanada  or  Kew 
England.  Harris  states  that  it  first  appeared  in  this  country  in  west- 
em  Vermont,  in  1820  j  by  1828,  it  had  attracted  notice  in  northern  Ver- 
mont, and  on  tiie  borders  of  Lower  Canada;  from  these  places  it  ovei^ 
ran  S'ew  England,  New  Brunswick,  and  Nova  Bcotia,  also  extending 
west  It  has  from  the  year  1831  been  tbe  chief  wheat  pest  in  tbe  cooler 
portions  of  Maine,  flourishing  where  the  Hessian  Fly  is  comparatively 
or  wholly  unknown. 

It  seems  to  us  that  the  history  of  the  two  insects  shows  quite  conclu- 
sively that  both  are  European  imxtortatioas ;  the  Wheat  Midge  frtim 
northern  Europe,  and  the  Hessian  Fly  an  «arlier  importation  from  the 
Mediterranean  wheat  fields,  and  which  flourishes  therefore  better  in  the 
warmer  regions  of  the  United  States  than  the  Wheat  Midge,  a  native 
of  northern  Europe. 

ITS  DISTBEBOTIOM  IN  NOETH  AMERICA. 

Introduced,  then,  by  causes  unknown,  into  New  York  and  Long 
Island,  the  Hessian  Fly  gradoally  spread  over  the  wheat  area  of  the 
colonies,  and  afterwards  of  the  United  States,  enlarging  its  limits  of 
distribution  with  the  corresponding  increase  in  the  extent  of  the  vheat 
area  of  onr  country. 

It  spread  more  rapidly  at  first  towards  the  eastward,  nearly  to  tlie 
end  of  Long  Island  and  to  Shelter  Island.  As  Havens  remarks, "  It  was 
first  perceived  a  little  before  harvest,  and  appeared  to  have  come  ftom 
the  west  end  of  Long  Island  in  a  gradual  progress  of  between  twenty 
and  thirty  miles  a  year." 

In  ten  years  after  its  first  recorded  appearance  in  America  it  reached 
Prospect,  N.  J.,  about  forty  miles  southwest  of  Staten  Island,  and  in 
1788  it  was  noticed  at  Trenton,  N.  J.,  and  in  FennsylTaoia.  Undoabt- 
edly,  had  there  been  railroads  at  that  time,  with  the  rapid  transit  of 
grain-cars  and  bales  of  hay  and  straw,  it  would  have  spread  at  least 
with  three  times  the  rapidity  of  its  recorded  rate  of  diffusion. 

In  1789  the  fly  first  reached  Saratoga,  a  point  situated  200  miles  north 
of  its  origin^  point  of  departure.  "The  insect  reached  here  by  a  reg- 
ular progress  from  the  south,  coming  nearer  and  nearer  each  sucoessive 
year." 

It  appeared  west  of  the  Alleghanies  in  1797,  though  in  what  State  we 
are  unable  to  learn;  while  Virginia  was  invaded  in  180],  and  North 
Carolina  about  the  year  1840.  Westward  its  progress  brought  it  to 
Ohio  in  1840,  and  three  years  later  it  was  detected  in  Miohigao.    In 
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1844  it  was  destructdTe  in  Ohio,  Indiana,  niinois,  Mictigftn,  Wisconsin, 
and  the  eastern  border  of  Iowa ;  while  it  was  common  in  the  Middle  At- 
lantic States,  and  became  destmctive  in  northern  Georgia  in  1845. 
Meanwhile  it  had  reached  Testem  Canada  in  1S06.  North  of  Gonneo- 
tlcat  it  Beema  to  have  existed  only  sporadically,  and  to  have  maint^ned 
only  a  temporary  foothold  in  Vermont  and  Maine  in  1850-'62,  and  baa 
never  been  noticed  by  authors  in  New  Hampshire  or  in  Massachnsetts."* 
Minneaotswas  visited  in  1860,  and  probably  earlier.  In  Beverly,  Mass., 
it  was  common  in  wheat  fields  in  1877. 

It  most  have  reached  Missouri,  Arktuiaas,  and  Texas  long  previous 
to  the  date  given  in  oar  table,  bnt  probably  the  year  it  entered  eastern 
Kansas  (1871-^72}  is  not  maoh  posterior  to  its  arrival  there,  at  present 
its  westernmost  limit. 

The  following  &cta  regarding  the  oocnrrence  and  distribntion  of  the 
Hessian  Fly  have  been  obtained  since  the  pnblicataon  of  thd  original 
Bulletin.  The  map  appended  to  this  report  will  show  its  present  nuige 
in  the  United  States  and  Canada : 

THl  HBflBIAM  IXT  IX  MAim. 

The  only  anthendo  information  we  have  been  able  to  gather  as  to 
the  ocGurrenoe  of  this  insect  in  Maine  is  what  we  learned  from  Mr. 
William  Alexander,  of  North  Harpswell,  Me.,  who  told  us  that  on  bis 
farm  (then  his  father's]  between  forty  and  flfty  years  ago,  in  one  spring 
the  spring  wheat  sown  from  the  10th  to  the  16th  of  April  was  affected 
by  a  maggot  between  the  leaf  and  the  stalk,  which  caused  the  yonng 
wheat  to  torn  yellow. 


THB  aUSIAS  FLT  m  K 


Neither  Dr.  Harris  nor  any  other  entomologist  has  noticed  in  print 
the  occurrence  of  C.  destrvotor  in  this  State.  It  has  probably  occurred 
there  in  limited  nnmbers  since  1859,  when  it  was  observed  in  Danvers, 
by  Rev.  John  L.  Bussel,  who  pointed  it  ont  to  Mr.  John  Lears  in  June, 
1859.  Mr,  Lears  has  seen  it  in  wheat  occoaiontdly  since  then.  In  or 
about  the  year  1877,  siiecimens  of  wheat,  at  least  a  foot  high  and  con- 
taining the  pnparia,  were  brought  to  me,  June  10,  from  Beverly,  Mass. 

THB  HESSIAN  FLT  IS  VERMONT, 

The  Vermont  Chronicle  for  1829  records  the  occnrrence  of  this  insect. 

THB  BoascAK  n-Y  m  new  tork. 
It  appeared  in  Washington  County  in  1830. — [Salem  (N.  Y.)  Post. 

"•sir  JoHph  B«Dk>  drew  up  >  npoit  DD  thla  IdihC  for  the  Prlr;  Connall,  daldd Maroh  II,  1TS9.  Ha 
tUt«ttut  "ilDOelta  &nt  iipp»mic«lii  LoDg  IsUnd  ItbuadTuimd  at  the  isle  of  flRaan  srtireatr 
nil1»ajuir.  ud  oeltheT  water*  oer  moniitala)  bare  tmpeded  11*  profnn.  Kvu  M«ii  onMslne  tbe 
DelBiraie  like  a  claDilftaia  thu  FalUTonMlitpCa  Walufl«ld|  had  reached  Saratoga,  200  mllu  rrom  Ita 
flrat  ■ppeacauoe,  inteMag  tb«  oonntiea  of  Middlriai,  Boinersat,  Hnntlngtan,  UorrJa,  BDHBi.;th«  nsitrh- 
boitaood  of  PfatUdalphla,  all  the  wheat  conntlea  ol  ConnBcUnut,  tie.,  oomnilttlDg  l^e  moM  dreadf alim*. 
agrM,kttocUsKwheat,rye,bat'le;.  andtlmotLygraa*.  TfaoAincriciuigvhohaTeiaSkrsdbj  tfaltlBiact 
■peak  at  It  In  tenoa  at  the  gnateaC  boTrar."— DalnOH'*  Enej'clopedia,  illi,  art.  Heulan  Yly, 
16  £0 
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THE  UGBBIAH   FLT  HT  HARTLAMD. 

It  appeared  ia  Maryland  in  1830. — [Eagton  Qaaette, 

THK  UEBSIAK  FLT  I»   MOHTB   CAROLINA 

The  Hessiaa  Fly  oooasionally  does  coasiderable  damage  in  Barke 
Conn^. — [H.  K.  MorrisoD. 

Prof.  F.W.SimondSiUaiTeraity  of  North  Carolina,  writes  ii8(Janiuu7 
12, 1881)  that  he  cannot  learn  that  the  HessiaD  Fly  is  in  the  neighbor 
hood  of  Chapel  Hill. 

THK   HSSSIAK   FLT  I!f  UICHIOAN. 

GALRSBtrna,  High.,  Dtoamber  1,  1880. 

Dear  Sir:  Tonrnoto  of  the24Cbof  November  lajiiat  at  hand.  I1i»t«b  fbw  larTR 
andpnpeof  the  HiiBaliiii  FI;  In  klcohol,  taken  last  year,  nbich  I  will  send.  Willcend 
livliig  onea  in  the  plant  as  soon  aa  oocosion  offers.  At  present  the  gronnd  is  coTwed 
witii  a  foot  of  snow.  During  the  poot  mmou  the  fly  hsH  done  no  appreciable  dAm*)^ 
In  tbU  portion  of  the  State.  Hardly  any  of  tbe  lorrie  andpnpn  were  to  be  fbaud  in 
the  wheal  sown  ibis  &U,tbongb  in  fields  vrbeie  the  groand  bad  been  plowed  to  atabble 
in  wheat,  and  wheat  hod  come  ap  In  Aagiut,  I  fonnd  some  of  the  larvat,  bnt  not  in  abao- 
danoe.  I  have  neither  seen  tbe  paraaite  AeMioMIu  Aettnuior  nor  any  indication  of  its 
preeenoe  in  the  laivte  of  the  fly.  During  tbe  enmmer  I  have  discovered  a  new— to 
me— inseot  at  work  in  the  wheat,  which  is  nearly  allied  to  tbe  Hessian  Fly.  Owing  to 
its  being  a  very  busy  season  I  did  not  even  rear  tbe  insect  to  the  perfect  Im&go,  and 
only  observed  it  in  the  larva  and  pnpa  state.  Have  regretted  that  I  did  not  tab 
more  time  to  attend  to  it.  I  sbonld  Jndge  that  tbe  fly  deposited  tbe  egga  near  Iht 
base  of  tbe  stem,  and  that  tbe  insect,  on  hatching,  worked  into  the  stem  to  the  oentei 
of  tbe  plant,  and  theo  npward  tbrongbtbe  third  or  fourth  joint,  living  npontheJuicM 
in  its  progress,  and  wben  almost  flilly  grown  eating  tbrongh  the  stem  Jnst  above  the 
Joint;  then  fixing  itself  in  tbe  sbeatb,  as  does  tbe  Hessian  Fly,  to  tbe  lower  joint,  it 
nndergoes  gradually  the  change  to  tbe  ahrysolifl.  Tbeee  are  of  a  tUrp  oboataut  color 
abunt  throe-fonrthsthe  size  of  those  of  the  Hessian  Fly,  and  not  more  tbon  three  of  tbe 
iueeots  were  Atnnd  by  me  in  one  stalk.  The  stem  of  tbe  plant,  being  weakened  by  Um 
insect,  breaks  off  Just  above  tbe  Joint,  and  htlotc  the  spot  where  the  pupa  is,  Jnet  befora 
the  beads  mature,  nanally,  thoagb  some  beads  were  partly  filled  with  small,  defeotir* 
kernels.  Tbe  insect  seems  to  confine  its  operations  to  red  wbeat,  and  tbe  Fnlts  vs- 
riety  was  tbis  season  damaged  tbe  moat.  I  did  not  find  a  single  one  on  tbe  Clawsaa 
wheat,  while  some  fields  of  Fnlts  wheat  bod  about  one-iburtb  of  tbe  stalka  damaged. 
Very  truly  vonts, 

F.  S.  SLEEPEB. 

A.  B.  Packard,  Jr. 

Tbe  fly  has  made  sad  havoc  in  tbe  wheat-fields  of  aontbweatem  Michigan.  Fieldi 
that  looked  fine  a  few  weeks  ago  are  tbily  one-half  destroyed. — [  Providence  jMtrssI, 
December  6, 1881. 

Oalrsbcrg,  Mich.,  DtoeMlmr  SO,  1881. 

Deab  Sir  :  Tour  note  of  the  SOtb  of  September  was  duly  received,  nqnestlng  me 
to  collect  the  egga  of  tbe  Hessian  Fly,  with  a  view  to  obtaining  egg  parasites  of  tbe 
fly.  I  have  been  very  busy  this  fall,  and  conld  not  give  it  tbe  time  wben  it  ought  to 
have  been  given.  Yet  on  aeveral  occasions  I  have  spent  some  time,  and,  with  tbs 
moat  diligent  searob,  have  seen  the  fly  only  on  one  afternoon,  and  then  in  few  nnm- 
bera,  and  have  &iled  to  find  any  of  the  pnpa  or  flaxseed.  What  la  tbe  leaaon  for  lb* 
scarcity  I  do  not  know.  We  have  had  a  very  nnnanal  season,  long  dronghta  alte> 
nating  with  exeesrive  rainfalls.  Will  try  in  tbe  fbtnre  to  comply  with  your  teqnest. 
Tmly  yonis, 

FRANK  B.  nJIBPER. 

A.  8.  Packard,  Jr. 
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THE  BESSIAir  FLT  IK  TBNICKSSItE. 

CaARLOTTi!,  TsNN.,  ywtmitr  1, 1879. 

DxAB  But:  The  following  an  th«  anawen,  ma  far  iw  I  am  able  t«  give  them,  to  the 
qne«tionainyourciroalBi  No.  S,  United  States  Entomological  Commlasiou: 

Qoestlon  No,  1.  Don't  knon;  hare  no  iufuraalioD. 

Question  No.  2.  The  fl;  appeara  in  Ootubec  and  NoTembec  in  the  fall,  and  in  April 
and  Ma;  in  BptiDg. 

QoCBtlon  No.  .1.  Tbo  Sj  haa  been  known  here  for  a  long  time;  in  IS78  it  did  gnat 
damage;  don't  know  liow  it  was  iutrodaoed. 

Qnwtion  No.  4.  Don't  know  how  many  broods  or  generations  are  observed  onnnally. 
The  plants  are  dwarfed  in  the  fall,  and  &il  to  produce  groin  at  barvest. 

Qnestion  No.  5.  Tbe  Mediterranean,  Red  Chaff,  Bed  Ma;  are  leas  liable  to  be  dam- 
aged by  the  fly  than  any  we  have  tried;  don't  know  in  what  other  cereola  or  grasses 
the  insect  is  known  to  develop. 

Qoestion  No.  6.  Wann,  dr;  fall  favoia  iU  injiiries.  Seasonable  weather  in  the  full 
and  a  vigotons  growth  prevent  the  II;. 

Qnestion  No.  7.  I  know  nothing  as  to  this  question ;  the  last  crop  was  clear  of  the  fly. 
Have  made  no  axpcriments. 

QnebtioD  No.  8.  I  have  no  data  by  which  to  answer  this  qnestion. 

Question  No.  9-  The  best  preventive  fonnd  here  Is  to  pasture  the  wheat  close  in  the 
winter  with  sheep.    Bnmiug  the  debris  on  the  ground  in  tbe  fall  is  olao  resorted  to, 
and  does  good.    I  have  no  specimens  of  wheat  affected  by  the  maggots. 
'BespectfuUy,  ' 

EGBERT  McNEILLY, 
CkarJotte,  Diction  Covntj/,  T«tntt»t». 

A.  S.  Packard,  Jr, 

1.  In  April  and  May. 

S.  In  early  anlnmn,  at  and  before  seeding  and  warm  weather ;  In  wintar  and  early 
spring. 

3.  Abont  65  or  60  years  since  was  heard  of  In  New  England  before  appearance  here, 
and  la  enpposeil  to  come  ^m  that  direction. 

4.  Egga  are  deposited  soon  after  wheat  is  op,  and  thereafter  as  the  weather  is  mild 
and  not  vet.    Damage  not  strikingly  utantf^t  nntll  spring  and  earl;  after. 

5.  It  Is  not  olear  that  any  variety  ib  leen  likely  to  snfier  injnry  than  others.  No 
other  oereals  or  an;  grasses  are  known  to  be  sobjecta  of  its  depredations. 

6.  Dry,  worm  weather  favora  its  InJnrleB ;  fWiatB(before  wbioh  it  isuotaafeto  sow} 
check  the  egg  deposits,  and  heavy  tretu*  retard  their  development. 

7.  None  troDbled  my  crop  this  season,  and  I  conld  make  no  examinations. 

V.  I  hear  of  neighborhoods  wheretltelossfrom  fly  isestimatedatSSperoent.  Thrir 
attacks  ore  not  at  all  general,  and  some  years  not  any  whatever.  Their  Injaries  ore 
leas  fxequcut  of  late  years,  and  not  so  all-pervading  as  they  were  many  years  in  the 

9.  Some  contend  that  grazing  with  sheep  destroys  tbe  eggs,  bnt  the  fancy  is  not 
OB  convincing  as  tbat  the  wlieat  receives  a  greater  injury.     Sowing  at  or  near  frosts 
is  the  only  preventive  that  boa  general  acoeptation. 
Very  respeoifully, 

EPH'M  LINK, 
OrtaiHlU,  Oretna  Ctnmtjf,  TniiteMW. 

TSK  HESeiAN  FLT  121  MBB»A8KA. 

West  Poim-,  Nedr.,  Felntarg  S3, 1681. 
I  will  now  send  ;oa  what  data  I  have  thus  &i  been  able  to  gather  relative  to  the 
HessiaD  Fly  (Ceadomgta  datrnctor)  In  Nebraska. 
Individually  I  have  seen  bnt  few  of  the  Uj, 
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The  greater  nnmber  of  Dotioea  of  their  exUtenoe  la  the  State  are  baaed  on  Pro- 
^eeaor  Aaghey's  Dotea  of  epecimeoB  received  for  IdentifioAtiOD  from  time  to  time. 

Prior  to  1867  the  HesalHa  Fly  eeenu  to  have  been  aheeiit  fhini  Nebraaka,  but  daring 
tht«  year  Bpeoimena  vere  received  from  Cats  and  Otoe  Coantiea,  whan  they  were  no- 
ticed in  wheut-flelds  doing  aome  damage  to  aome  of  the  stalka.  They  were  tew  in 
number  and  only  Id  isolated  spots  in  somo  flelda.  The  following  year  they  had  be- 
come more  general  In  theee  two  coantiea,  bat  not  In  anffioient  nnmlKra  to  oaoae  cn- 
eaaincM.  In  1869  they  hod  spread  into  Sarpy  and  Doaglas  Coantien.  1B72  extended 
their  range  Into  Lancaster,  Seward,  and  Sannders  Conntiea.  lliey  were  alaa  sent 
fiMD  Yoric  County  this  year,  where  they  were  taiien  in  a  field  otviater  wheat.  Both 
«ggB  and  larvn  wen  eent. 

Dnring  1B73  they  did  not  aeem  to  spread  to  any  great  extent;  bnt  in  1874  they 
made  theli  appearance  In  Pawnee,  Gage,  and  Richardson  Connties.  In  1B76  they 
v«ie  received  from  varioaa  coautias  in  aontheaatem  Nebraska,  when  they  did  aofoe 
damage  in  isolated  looalltiea,  bnt  not  of  snfilctent  uot«  to  oaoae  alann.  Sinee  thai 
time  they  have  been  ragnlarly  received  each  year  from  vaiiona  portiona  of  easteni 
Kebraoka.  Of  theae  no  notea  have  Iraen  kept,  bnt  It  is  known  that  they  tiave  lieeD 
apreadlng,  and  if  not  soon  checked  will  oanae  not  a  little  nneasiuess  among  graln- 
nowers. 

LA  WHENCE  BBUKEE. 

May  23, 1B8L 
Some  time  ago  yon  requested  me  to  oontinne  my  Investigations  with  reference  to 
the  Hessian  Fly  aod  report.  Well,  I  have  been  over  a  considerable  portion  fit  ths 
oonntry  boidering  the  HiBsonri  River  north  of  the  Plattesince  grain  is  np,  and  have 
aIoo  made  inqiUiiea  with  refereocB  to  vaiiona  sections  south.  Thns  tax  bat  /mr  tS 
the  fiies  an  reported — the  only  sniwtantial  reooid  being  near  Lincoln  by  Profesaor 
Anghey.  He  was  out  colleoting  a  few  Coleoptera  and  saw  ssTeral  dozen  stalks  of  wheat 
anflbrlng  from  its  attacks.  No  other  locality,  aa  far  aa  I  am  awan  at  preaent,  haa 
been  visited  thia  eeason.  Of  ooaiae  it  can  hardly  be  dontited  bat  that  a  few  of  Isst 
gear's  stock  of  flies  wlthatood  the  rigon  of  the  past  winter ;  and  it  ia  my  opinion 
Chat  by  eai^nl  search  a  few  might  be  fonnd  thronghont  the  entire  ana  ravaged  bj 
them  last  seascu.  (I  do  not  mean  by  thia  that  thia  insect  ifos  at  all  deatruetive  the 
past  year,  bnt  that  It  was  preaent  and  did  acnne  damage.)  Bnttomake  Ihisaortof 
observations  wonld  nqnire  some  little  time  and  cauae  acme  expense ;  henoe,  no  pa^ 
ticular  person  deslns  to  take  it  npon  himself  to  do  so. 

I  have  ioterviewed  Professor  Anghey  In  nference  to  causes  of  its  aeemlng  aoarci^, 
and  he  thlnka  that  the  Ids  and  anew  which  remained  on  the  ground  the  entire  win- 
ter have  bad  aomething  to  do  with  it. 

LAWBGNCE  BBUNEH. 

SUDIiaABT  OF  THE  HABITS  OF  AND  BEMEDIES  AOAINBT  THE  HBBSIAK 
PLY. 

1.  There  are  two  broods  of  the  fly,  the  first  layiug  their  eggs  on  the 
leaves  of  the  youog  wheat  ftom  early  April  till  the  end  of  May,  the  time 
varying  with  tiie  latitade  and  weather;  the  second  brood  appearing  dar- 
ing AnguBt  and  the  early  part  of  September,  and  laying  aboat  thirtj- 
eggs  on  the  leaves  of  the  young  wint«r  wheat. 

2.  The  eggs  batch  in  about  fonr  days  after  they  are  laid.  Several  of 
the  maggots  or  larrte  make  their  way  down  to  the  sheathing  base  of  the 
leaf,  and  remain  between- the  base  of  the  leaves  and  the  stem  near  the 
roots,  caasing  the  stalk  to  swell  and  the  plant  to  tnm  yellow  and  die 
By  the  end  of  November,  or  from  thirty  to  forty  days  after  the  wheat  is 
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BOwn,  tlie^  ossnine  tlie  "flaxseed*  etate,  and  may,  on  removing  the 
lower  leaves,  be  found  as  little  brown,  oval,  cylindrical,  smooth  bodies, 
a  little  smaller  than  grains  of  rice.  They  remain  in  tiie  wheat  until  dur- 
ing  warm  weather ;  in  April  the  larva  rapidly  ti'ausforms  into  the  pupa 
within  its  flaxseed  skin,  the  fly  emerging  from  the  flaxseed  case  about 
the  end  of  April.  The  eggs  laid  by  this  first  or  spring  brood  of  flies  ■ 
soon  hatch ;  the  second  brood  of  maggots  live  bnt  a  few  weeks,  the  flax- 
seed state  is  soon  ujidergone,  and  the  antiimn  or  second  brood  of  fiios 
ajipear  in  August.  (In  some  cases  there  may  be  two  autumn  brooda, 
the  earliest  August  brood  giving  rise  to  a  third  set  of  flies  in  September.) 

3.  There  are  several  destructive  iehneamon  parasites  of  the  Hessinn 
Fly,  whose  combined  attacks  are  supposed  at  times  to  destroy  about 
nine-tenths  of  all  the  flies  hatched.  Of  these,  the  most  importaut  ia  the 
Chalcid  four- winged  fly  {Semiotellus  destructor,  Plate  IV,  fig.  i,  muoh  en- 
larged), which  infests  the  flaxseed ;  and  and  the  small  parasite  {Flaty- 
gaster,  Fig.  9,  p.  219,  ante). 

4.  By  sowing  a  ]>art  of  the  wheat  early,  and,  if  afTected  by  the  fly, 
plowing  and  sowing  the  rest  after  September  20,  the  wheat  crop  may 
in  most  cases  be  saved.  It  should  be  remembered  that  the  firgt  brood 
should  be  thns  circumvented  or  destroyed  in  order  that  a  second,  or 
spring,  brood  may  not  appear. 

6.  If  the  wheat  be  only  partially  affected,  it  may  be  saved  by  fertilizers 
and  careful  cultivation ;  or  a  badly-damaged  field  of  winter  wheat  may 
thus  be  recuperated  in  the  spring. 

6.  Pasturing  with  sheep,  and  consequent  close  cropping  of  the  winter 
wheat  in  Kovember  and  early  December,  may  cause  many  of  the  egg^ 
larvie,  and  flaxseeds  to  be  destrdyed ;  ^so,  rolliug  the  ground  may  have 
nearly  the  same  efTect. 

7.  Sowing  hardy  varieties.  The  Underbill  Medit«rranean  wheat,  and 
especially  the  Lancaster  variety,  which  tillers  vigorously,  should  be  sown 
in  preference  to  the  slighter,  leas  vigorous  hinds  in  a  region  much  in- 
fested by  the  fly.  The  early  (August)  sown  wheat  might  be  Diehl ;  the 
late  sown,  liancaster  or  Cltiwson. 

8.  Of  special  remedies,  the  use  of  lime,  soot,  or  salt  may  be  recom- 
meoded,  also  raking  off  the  stubble;  but  too  close  cutting  of  the  wheat 
and  bnruiug  the  stubble  are  of  doubtful  use,  as  this  destroys  the  useful 
parasites  as  well  aa  the  flies. 

LIST  OP  WOBKS  AKD  ABTIOLES  BELAIIKa  TO  THE  HESaiA^T  FLY. 

The  following  list  embraces  the  most  important  writings  relating  to 
the  Hessian  Fly.    The  titles  of  many  of  tiiem  are  taken  from  Fitch's  re- 
port and  the  bibliographical  list  in  Bergenatamm  and  Loew's  Synopsis 
Cecidomyidarum : 
•    DlTBAMEL.   filaments  d'Agricoltnre.     Pot  DoIianiBl  du  ilonceau.    Pftrie,  1771,  i,  p. 
390. 
MOBOAN,  OxoROB.  PenDB^lTanl*  Hercnrf ,  June  8,  Sept.  14,  1737. 
Clark,  Tuoxas.  Penusylvaaift  Mercury,  Sept.  14,  1787. 
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Vaux  and  Jaoobs.  Phil»delpUi»  Pwiket,  Ang.  £1, 1768. 

Havbks.  ObMTVfttions  on  the  Homian  Fly.    By  Jonatbftn  K.  Havem.    TrMiMotiont 

id  the  KoTC  York  Society  for  the  PromoUoD  of  Agrionltnre,  Atte,  and  UuinGMttnm*, 

179^.    SeooiHlcdiliOQ,  1801,  pp.  71-66. 
CliAPMAK,  Dt.  Isaac.  MemotTB  of  the  PL  iladelpb!  a  Society  for  Promoting  Agrionltim, 

V,  1707, 
BucYCiMPXin/L  Britaknio*,  vHt.    Article  Heaiian  Fly,  pp.  4S!M96,  1797, 
DoDSON.  Encyclopiedia;  oraDicllonary of  Attaaiul  SclODceaaDdMiKellaaeona Liter- 

atore.    Arllcle  Hemian  Fly.    Publieliedliy  TliomaaDobsoD.   31  Tola.   Fhiladelpbia. 

17W-le03,  -viii,  pp.  499-495,  1798. 
MiTCiiBU.  lilucyclopicilln   Brittiunica.    Address  ia  Transactions  of  the  New  York 

Society  of  AgiiouUnre,  i,  p.  :!-^    Artlole  in  Hedloal  Repository,  vil,  p.  97,  ISflQ. 
AxOKTMOUa.  Carey's  Amorioan  Maseam,  Phila.,  I,  pp.  U3,  3^4-306,  1786 ;  iv,  p.  4T, 

17B8 ;  xi,  pp.  285, 301,  1792. 
HoLsLLAK.  Article  in  Amerioan  Fanner,  1>y  U.  MoLellan,  ii,  p.  334, 1804. 
KiRBT  and  Spzncx.  An  latroduotion  to  Entomology,  by  W.  Kirby  and  W.  Spenc«. 

181&-W,  i,  p.  eo. 
Boso.  Qnelqnea  apperpuainr  I'inaeete  connu  eona  1e  nom  de  Monche  HeBBaiae,  et  sut 

un  iDMeta  parasite  qni  e'en  nourrit.    Par  L.  A.  O.  BfMC  d' Antic.     Annalea  da  I'Ag- 

licalt.,  Fnnoe.    T«m.  7A,  pp.  277-303,  1817. 
Sat.  Some  aooonnt  of  the  iuaect  known  by  the  name  of  Hiwaian  Fly,  and  of  a  pira- 

dtic  insect  that  feeds  on  it.    By  Thomas  Say.    Journal  of  the  Academy  of  Natural 

Solencea,  1,  pp.  45-48,  with  a  plate,  1817.     See  also  MagarJae  of  KatnTnl  Biaton, 

T0Li{Klrty). 
ACKXBLT.   An  account  of  the  wheat  Insect  of  America,  or  the  Ttpata  wigtnalU  MIki, 

commonly  called  the  Heasian  lly.    By  Samuel  Aokerly.    American  Monthly  Magi- 

slne  and  Critical  Review,  New  York,  I,  pp.  1275-379,  Angust,  1817. 
COCXK.  Address  by  John  H.  Cocke  to  Albemarle  Agricnltnral  Society  of  VlTginia, 

1817, 
Ubrriweatbbr.  ArticleB,by  Dr.  Merriweather  and  others,  in  the  Biehmond  Inqnirer, 

National  Intel iigencer,  and  American  Fanner,  1817  et  ttq. 
Oarkeit.  ArtlolebyJametM.GamDtt  in  the  American  Farmer,  ii,  p.  174,  1820. 
TiLQHMAH.  Article  by  Edward  'lllgbmsn  In  the  American  Farmer,  ii,  p,  335,  IS30. 

A1h>  in  Cnltlvator,  viii,  p.  82,  May,  1841. 
Worth.  Artlole  by  Janies  Worth  In  American  Farmer,  11,  p.  180, 18S0. 
HiCKOK.  Essay  by  Judge  Hiokok  in  Memoirs  of  the  New  York  Board  of  Agricnltnie, 

pp.  169-171,1833. 
BiRNIR.  On  the  elflcocy  of  ccriatu  steps  to  preserve  wheat  from  the  fly  and  smut  (Hm- 

aian  Fly).     By  C.  Biraie.    Nen  Euglaod  Farmer,  ili,  p.  17],  1924. 
BUEi.    Paper  by  Judge  Bitel  in  the  Memoirs  of  the  New  York  Board  of  Agriculture, 

111,  pp.  396-338,  1826. 
Westwood.  Article  Cecidomyia,  by  J.  O.  Westwood.ln  British  Cyoloptedia  of  Natnnl 

Histflry. 
KoLLAR.  NaturgcAclticbta  der  scbiul lichen  Ineocten  In  Bezng  anf  Lundwlrthschnft 

and  Foratkultnr.    Wien,  1637.    English  translation  by  J.  and  U.  Londuu,  niili 

notes  by  J.  O.  Wostwood.    London,  1840,  pp.  118-133. 
MORRifl.  Onth6Cfoid(mii/iod«tn(C(i>r,orHessiuuFlr.    By MnrgarottaH. Morris.    Pro- 
ceedings of  the  Academy  of  Natural  Sciences  of  Philadelphia,  i,  pp.  66-64  1841 :  iii, 

p.  338,  1847;  iv,  p.  194,1849.    Trausactious  of  the  Amerioau  Phil.  Society  of  Phtls- 

delpbia,  ser.  S,  viii,  pp.  49-61, 1843. 
COatbb.  Remarks  on  the  ProBBnt  State  of  the  Evidence  In  regard  to  the  Hesaiaii  Fly. 

By  Beqjamin  H.  Coates,  H.  D.,  1841. 
.  Note  on  the  nataral  BlUaoces  of  the  genus  Cecldomyia,  intended  to  faeilitate 

idontiflcation.    ByB.H.Coate*    Proceedings  Acad.  Nat  ScL  Phila.,  i,  pp,  191-I9li 

1812. 
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CuATBS.  On  Mme  Uirs  in  wheat  aUlkt.  By  B.  H.  Coates.  FroceedinK*  Acad.  Nat. 
S«l.Ptait».,  i,  pp.  45,  &4-fi7, 1843. 

BRBaSM.  BemarksoD  the  HoMiui  Fly.  By  Garret  Bergea.  Caltivator,  viU,  Albany, 
Ang.,  1S41. 

Hkhkick.  a  brief  pTeUmlnary  aaoonnt  at  the  Heatian  Fly  and  ita  paTaaltea.  By  Ed- 
ward C.  Henick.  American  Journal  of  Solenoe  and  Arte,  zli.  New  Havon,  pp.  15S-15S; 
Oct.,  1841. 

.  OhKrvaliODS  on  the  Heaaian  Fly.    By&.C.  Herriok.    Beportof  theComniia- 
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CHAPTER  IX. 


DESCRIPTIONS  OF   THE   LARV^   OF   INJURIOUS  FOREST 
1NSE0T8. 

(Plates  VI-XV.) 

The  following  descriptious  were  drawii  up  aft«r  Uie  pablication  of 
OUT  BallotiiL  No.  7,  on  Forest  lusects;  aud  it  is  believed  tliat  these 
note8,aiid  especially  the  accompaDyingillastrationB,  will  have  considera- 
ble practical  interest.  The  drawings  have  all  been  made  by  Dr.  0.  F. 
Glssler,  nnder  the  aathor'a  directiOD,  and  aokDOwledgment  ehould  be 
made  of  the  care  and  pains  tukeu  by  Dr.  Oissler  in  representing  theae 
difflcalt  Bnl^eots  for  iUastration.  Fall  references  to  the  figures  are 
given  in  the  explanations  of  the  plates. 

Family  Bufbbstid^. 

TB2  PLAT-HBAJ>BD  APPLE  BOBEB. 

Chryaobothrit femorata  (Fabriciae). 

The  following  description  baa  beeu  drawn  np  trom  firesh  alcoholic  spec- 
imens, from  the  localities  mentioned  in  Bulletin  7,  p.  16. 

Prothorax  very  broad,  being  broader  and  flatter  and  the  abdominal 
segments  smaller  in]>roportion  than  any  other  borer  of  this  family  known 
tons.  Head  retracted  within  the  prothorax.  The  disk  finely  shagreeued 
with  raised  dots.  A  narrow  inverted  V-shaped  smooth  impressed  line 
ill  the  middle  of  the  disk,  the  apex  becoming  prolonged  towards  but 
finally  becoming  obsolete  at  the  front  edge  of  the  disk  j  the  arms  of  the 
V  behind  not  reaching  very  near  the  posterior  edge  of  the  disk.  Beneath, 
is  a  similar  rongheued  disk,  bat  more  regularly  rounded-oval  than  above, 
.and  with  a  single  straight  median  swollen  impressed  line,  which  is  a 
little  over  one-half  as  long  as  the  disk,  but  which  reaches  a  litUeneai-er 
the  front  than  the  hind  edge. 

2d  thoracic  (mesothoracic)  segment  very  short,  considerably  shorter 
and  wider  than  the  3d,  with  an  oval  slightly  rough  area  on  each  side  of 
the  median  line,  the  similar  area  on  the  3d  thoracic  segment  being 
larger  and  united  over  the  median  line. 

The  ten  abdominal  segments  of  uniform  width,  being  a  little  shorter 
than  brood,  except  the  small  10th  segment,  which  is  about  two-thirds 
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as  wide  as  the  8Ui.  A  pair  of  irreij^ular  rather  long  patches  on  ewdi 
abdominal  segment  above,  and  a  pair  of  curvilinear  impressed  lines 
beneath. 

One  pair  of  mesothoraoio  and  eight  pairs  of  abdominal  spiracles. 

Head  a  little  narrower  than  the  thoracic  disk.  Oljpeus  corneous, 
square  in  front,  very  short  and  broad.  Labmm  sqaare,  a  little  longer 
than  wide,  fh)nt  edge  moderately  rounded,  densely  hirsat«.  Antenus 
3-jointed ;  1st  joint  short,  membranous,  2d  considerably  narrower,  3d 
minute,  rounded  at  tip,  considerably  slenderer  than  2d.  .  Mandibles 
entirely  black.  Maxillary  lobe"*  short,  projecting  slightly  beyond  the 
edge  of  labinm.  Maxillary  palpus  2-joiQted,  2d  joint  not  so  long  as  the 
1st  is  wide,  one-third  as  thick,  and  extending  a  little  beyond  the  max- 
illary lobe.    Labium  entire,  the  &ont  edge  not  being  excavated. 

Length,  22*"  j  breadth  of  prothoraclc  segment,  7""}  length,  4"";  width 
of  6Ul  abdominal  segment,  3'°°'. 

Pupa.  Body  flattened,  and  of  the  general  shape  of  the  imago.  Th^ 
antennse  seen  from  above  extend  to  a  little  behind  the  outer  binder  an- 
gle of  the  prothorax.  The  elytra  reach  to  the  middle  of  the  4th  ab- 
dominal segment.  The  wings  extend  as  far  as  the  hinder  edge  of  the 
same  segment.  The  3d  pair  of  tarei  reach  to  near  the  middle  of  the 
6tii  abdominal  segment.  Six  pairs  of  atMlomiual  spiracles.  Length, 
16""»;  breadth,  7™. 

In  transforming,  the  eyes,  the  firont  of  the  head,  the  proth(»ax,  the 
fsmora  and  tibia  and  portions  of  the  sternum  and  under  side  of  the 
abdominal  segments,  torn  dark  Qrst. 

Ohaloophoba,  probably  C.  TiitaiNiCA.    PL  TI,  fig.  1. 

Compared  with  Dicerca  the  head  is  much  larger  and  better  developed, 
while  the  prothorax  is  of  the  same  size,  and  the  abdomen  is  ftiUy  as 
thick,  but  rather  longer.  Prothorax  and  the  V-shaped  mark  one-half 
narrower  than  in  Chryaobothris  femorata,  and  with  no  markings  aronnd 
tiie  apex,  as  in  Dicerca.  The  prothoracic  disk  has  very  large,  coarse, 
transverse,  raised  linear  ohitinons  points,  which  are  more  or  less  con- 
fluent, forming  irregular  transverse  wavy  ridges.  The  disk  on  the 
under  side  has  similar  markings,  and  a  single  narrow  deeply  impressed 
median  line,  which  extends  from  the  front  to  the  binder  edge. 

No  ronghencd  area  on  the  succeeding  segment^  but  on  the  meaotho- 
rocio  are  two  remote  converging  curved  lines,  and  on  the  metathoracic 
segment  are  similar  lines,  which  extend  nearer  the  front  edge;  the 
curved  lines  inclose  a  snbtrapezoidal  space. 

Antenuffi  large  and  well  developed,  compared  with  those  of  Dicerca 
and  Chrysobothri'i ;  3-joiiited ;  the  basal  joint  membranous,  3d  joint 
nearly  as  long  as  the  2d,  and  blunt  at  tip.  Labrum  rounded  on  tJie 
edge,  fuller  than  in  Dicerca.    Maxilla  large  and  well  developed;  maxil- 
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lary  lobe  smaller-in  proportion  to  tbe  base  of  the  maxilla  than  in  Dicerca 
or  Gbrysobothrie.  FslpoB  2-Jointed;  basal  joint  maoli  larger  than  the 
maxillary  lobe  (in  Biceiea  and  Cbrysobothris  itismach  smaller);  2d 
Joint  one-fourth  as  large  as  Ist,  being  proportionally  much  smaller  than 
in  the  aboye-mentioued  genera.  Labinm  mnch  as  in  the  said  genera, 
being  ronnded  in  front 

Total  length  of  body,  41"»;  length  of  prothorax,  6"";  breadth,  8""°j 
length  of  the  three  tboracic  segments  together,  S"'^ ;  breadth  of  4th 
abdominal  segment,  i"". 

The  hairs  on  the  body  are  mnoh  coarser  than  in  the  other  genera 
mentioned. 

This  larva  may  be  distingnished  by  the  large  bead,  the  veil-devel- 
oped antenna,  the  large  maxlllEB,  wiUi  the  lower  joint  of  maxillary 
palpoB  small;  by  the  very  coarse  and  linear  markings  on  the  prothoradc 
disk  above  and  beneath ;  by  tbe  absence  of  roughened  areas  or  callosi- 
ties on  tbe  meso  and  metatborado  seguients,  and  by  tbe  long,  thick 
abdomen. 

The  mesothoracio  segment  is  shorter  and  tbe  metatboracic  is  as  long 
as  in  Dicerca. 

Oompared  with  Loew's  flgnre  of  tbe  larva  of  Ohalcopbora  (Ent.  Zei- 
tnng,  Stettin,  Ster  Jahrgang,  1841,  Tab.  I,  figs.  1-8)  onr  species  differs 
mainly  in  tbe  larger  cbitinoos  prothoracic  disk,  though  tbe  V-sfaaped 
mark  is  the  same.  In  the  shape  of  the  body,  in  the  form  of  the  meso- 
thoracio and  metatboracic  segments,  and  the  end  of  the  abdomen,  our 
larva  appears  to  be  a  Ohalcopbora.  The  Ist  abdominal  ring  is  longer 
and  narrower  than  in  Loew's  figure.  The  labrum  is  pecaliar  in  this 
genns,  on  aocsonnt  of  the  lateral  lobee ;  in  this  respect  it  resembles  tbe 
figure  of  Loew;  while  the  antenoEe,  maxills,  and  labinm  are  nearly  as 
he  flgores  them.  Under  these  circumstances  we  think  there  is  noxeaaon- 
able  doubt  bat  that  this  larva  is  a  Giialcophora,  and  probably,  from  i^ 
targe  size,  C.  tirginica,  which,  according  to  Harris,  bores  in  the  pine. 

The  two  specimens  described  were  taken  from  nnder  the  bark  of  tbe 
pitch  pine,  May  2fl,  Providence,  B.  L 

Mblahophila  sp.    PI.  VI,  flg.  4  J  XII,  fig.  1. 

Head  of  moderate  size.  AnteuoEe  very  short,  3-jointed ;  2d  joint 
mnch  shorter  than  long,  3d  very  short  aud  bluut,  much  more  so  than  the 
nnknown  (sprnce)  genus,  or  iuGbrysobothris  or  Dicerca.  Labrum  much 
as  in  the  other  genera  mentioned,  rather  narrow,  and  moderately  full  on 
the  front  edge.  Maxillary  lobe  well  developed,  with  a  spine  pointing 
inwards;  maxillary  palpi  with  tbe  2d  joint  as  long  as  the  Ist.  Labium 
slightly  indented  in  the  middle,  but  so  slightly  so  that  it  cannot  bo  repre- 
sented in  a  figure.    Mandibles  tridentate. 

Prothorax  unusually  short,  about  half  as  long  as  broad,  tbe  sides 
well  ronaded;  tbe  roughened  chitinous  disk  is  very  small,  not  much 
over  one-third  as  wide  as  tbe  entire,  segment;  it  is  round,  slightly  longer 
than  broad,  inclosing  a  narrow  inverted  Vj  which  extends  the  whole 
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length  of  the  disk.  On  the  under  side  the  dish  is  sabtrapezoidal,  widen. 
ingatbase,  the  sides  hollowed  ont,  and  narrower  than  lonf;.  The  meso- 
and  nietit thoracic  sogments  iintiKually  long,  aud  of  the  same  size,  being 
about  two-thirds  as  wide  as  the  prothorax. 

iBt  abdominal  a  little  shorter  than  the  3d  abdominnl  segment;  seg- 
ments 2  and  S  of  tlie  same  size,  and  very  fall  and  rounded  on  the  sides. 
The  9th  segment  somewhat  narrower  than  the  Stb,  and  the  10th  ia  one- 
third  to  one-half  as  wide  ns  the  9th.  Length  13-19'°~ ;  in  one  12>"  long 
the  prothorax  is  I"""  long  and  2^6"""  broad;  the  8th  abdominal  segment 
about  1.6°"  broad. 

This  is  evidently  a  species  of  Mc)anoi)hila,  and  differs  from  the  other 
genera  mentioned  in  the  short  and  wide  prothoracio  segment,  in  the 
very  small  disk  inclosing  a  narrow  V,  and  being  trapezoidal  beneath, 
while  the  abdominal  segments  are  very  convex,  and  broad  in  proimr- 
tioQ  to  the  prothorax.  It  may  also  be  identified  by  the  very  slightly 
bilobed  labium  and  well-doveloped  maxillte. 

This  is  "So,  2  "  unknown  Buprestid  larva,"  on  the  spruce,  p.  22S  of 
Bulletin  7,  and  ^o.  4,  p.  241,  on  the  hemlock, 

Flat-hbadbd  spruce  bobee.    (Melanophilat) 

lu  the  form  and  size  of  the  head,  prothorax,  and  body,  inolnding  the 
10th  segment,  closely  like  Dicerca,  bnt  the  aculptnring  is  decidedly  dif- 
ferent. The  description  of  tbe  proportions  of  the  prothorax  and  sacceed- 
ing  segments  of  the  body  in  Dicerca  will  apply  to  this  species.  The 
prothoracic  disk  is,  however,  very  different;  it  ia  transversely  rounded- 
oval,  very  regnlar  in  shape,  aud  smaller  than  the  disk  of  Dicerca;  it  is 
considerably  wider  than  long,  and  the  sides  are  well  rounded;  the  snr- 
foce  of  the  dink  is  slightly  convex  and  covered  with  short  linear  chiti- 
tions  raised  markings,  which  do  not,  however,  form  carviliuear  lines, 
except  in  a  slight  degree  on  the  hinder  edge,  especially  in  the  invert^ 
V.  The  V-shaped  mark  is  mnch  as  in  Ghrj-sobothris.  The  raised  mark- 
ings on  the  disk  differ  decidedly  from  those  of  Chrysobothris  in  not 
being  round  dots,  but  transversely  linear  in  form.  The  apex  of  tbe  V  )& 
not  inclosed  in  a  square  area,  as  in  Dicerca,  and  the  V  is  mach  nar- 
rower. The  disk  on  tbe  under  side  of  the  prothoracic  segment  is  much 
as  on  the  npiiei',  the  V  being  represented  by  a  simple  median  line.  A 
pair  of  mesothorucic  stigmata,  and  eight  abdominal  pairs.  Head  of  tbe 
same  size  as  in  Dicerca.  Labrum  much  rounded  on  the  front  edge,  and 
mnch  more  contracted  at  the  insertion  in  the  fleshy  clypeus  than  in  Chry- 
sobothris. AntenniB  with  tbe  2d  joint  a  little  longer  than  in  Dicerca, 
the  3d  joint  about  one-third  as  long  as  the  2d  joint,  tomentose  and 
rounded  at  tip.  Labium  longer,  fuller,  more  rounded  on  the  front  edge, 
and  a  little  narrower  than  in  Dicerca,  tbe  edge  not  being  notched.  It  is 
more  contracted  at  base  than  in  Dicerca,  and  the  rudimentary  palpi  are 
more  distinctthan  in  Clirysobothris  or  Dicerca.  Maxillis  a  little  slenderer 
than  in  Dicerca  and  Chrysobothris,  3-Jointed;  maxillary  lobe  much 
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narrower,  one-third  less  so  than  ia  Diceroai,  bat  not  reaching  beyond  the 
distal  end  of  the  2d  palpal  joint.  The  two  palpal  joints  are  a  little 
longer  and  slenderer  than  in  Dicerca;  let  Joint  mach  narrower  than  in 
Dicercs,  the  2d  joint  conical  at  tip,  and  as  long  as  the  lat  is  thick. 

Entire  length, 20 ™>  J  length  of  prothorax,3'™;  breadth,5'">;  breadth 
of  8th  abdominal  segment,  2.5""<. 

This  is  not  an  Anoylooheira  nor  Anthazia,  according  to  Perris'  figures, 
bnt  is  related  to  Melanopfaila.  Unlike  the  larvae  of  this  genas,  however, 
it  has  no  "  ungnifortn  spine, "  but  three  equal  radiating  spines  on  the  tip 
of  the  lobe,  while  the  ligula  is  entire.  It  cannot  be  a  Buprestis  {B.  viacu- 
liventria)  as  it  differs  from  Bapreatis  (Aaoylocheira)  as  described  by 
Ferris,  in  the  entire  labium  and  the  much  longer  Isbrum  as  well  as  the 
mnch  shorter  lobe  of  the  maxilla  and  in  the  marking  of  the  prothoraz. 

It  occarred  on  the  sprnce  at  the  Glen,  White  MtB.,  X,  H.,  and  aoder 
the  bark  of  spruce,  at  Brunswick,  M&,  August  27. 

THE  PLAT  HBADBD  PEACH  AND  OHBKBY  BORBB. 

Dioeroa  divaricata  Say.     PI.  YI,  fig.  2. 

In  addition  to  the  descriptiou  given  on  p.  108  of  Bulletin  7,  the  fol- 
lowing characters  may  be  given.  The  mouth-parts  are  as  described  in 
Chrytobothris /emorata,  and  a  drawing  could  not  well  show  the  generic 
or  specific  differences  between  Ohrytobothris /emorata  and  D.  divaricata 
as  regante  these  parte.  Theyare  as  described  in  O./emorata;  the  labium 
is  the  same,  but  with  the  &ont  edge  perhaps  a  little  less  foil  and  rounded. 
The  maxillffi  are  perhaps  a  little  fuller.  Auteante  the  same,  the  3d 
Joint  minute  and  rounded.  On  the  whole,  the  antennte  and  maxillse  are 
a  little  stouter,  and  slightly  more  developed  than  in  C./emorata.  The 
labmm  is,  however,  less  fbll  and  rounded  on  the  ttoat  edge.  On  the 
mesothoracic  segment  is  a  transverse  narrow  ohitinous  area,  while  that 
on  the  metathoraoic  segment  is  of  a  double  lonoid  shape.  The  1st 
abdominal  segment  has  a  short',  narrow  dorsal  area,  shorter  than  the 
one  on  the  preceding  segment.  The  lateral  linear  orescent-shaped  im- 
pressed lines  are  well  marked. 

This  larva  differs  firom  that  of  Chrygobothria  femorata  in  being  con* 
siderably  larger,  the  abdominal  segmeute  being  thicker  iu  proportion 
to  the  prothorax,  and  also  in  the  style  of  sculpturing  on  the  prothorax. 
The  apex  of  the  V  is  surrounded  by  a  square,  deeper-colored  area;  the 
disk  on  the  under  side  is  divided  by  a  double  line,  which  widens  sud- 
denly in  front  into  halves. 

BTTPBESTtD  UlfDBB  BABK  OF  HeMLOOE.     F1.  YI,  Fig.  6. 

The  accompanying  figure  represents  a  Buprestid  larva,  mentioned  in 
Bulletin  7,  p.  241  (No.  4). 

It  is  Zfy"  in  length,  and  Br.  Gissler's  figures  so  well  represent  the 
larva,  that  a  longer  description  will  not  at  this  time  be  needed. 
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FamUy  OEKAMBTOID.S. 
LonaiooBN  iaxva.  uitdbb  babk  op  thx  Hbiclook. 

Plate  Xn,  Fig.  6,  represents  the  Longioom  larva  menMoaed  on  p 
241  of  Balletin  7  (So.  2),  as  found  in  abandance  under  the  bark  of 
the  hemlock  at  the  Olen,  S.  H.,  Jnly  22. 

It  is  19'™  in  length;  width  of  the  prothorado  aegment,  4.fi">. 

XjOHaiOOBN  LABTA  UmiBB  BABK  OF  HbMLOOK. 

Plate  xn,  Fig.  6,  represents  a  Longicom  larva  found  nnder  the  bark 
of  the  bemlook,  and  mentioned  on  p.  211,  Bulletin  7  QSo.  3),  as  having 
occurred  at  Bath,  Me.,  July  30. 

The  body  is  remarkably  short  and  thick;  as  wide  near  the  end  as 
across  the  prothorado  segment.  It  is  20™'°  in  length.  Mandibles 
rounded;  anteunse  long  and  sleoder,  4-Jointed;  maxiltts  witii  the  lobe 
long,  extending  as  far  as  the  end  of  the  4Jolnted  palpi.  Labinm  narrow. 
palpi,  large,  3-joiQted.    Labmm  small  and  narrow. 

Sapebda.  on  the  Willow. 

Plate  XI,  Fig.  4;  XU,  flg.  4,  represents  a  larva  found  by  Dr.  Watson, 
in  the  willow. 

Itislfi'^inlengthi  prothoradc segment 3"» wide.  Apairofprotho- 
racic  spiracles,  and  the  nsnal  eight  pfurs  of  abdominal  ones.  Anteu- 
uee  l-Joioted;  labrnm  as  long  as  broad;  masilhe  with  the  lobe  very 
large,  extending  &r  beyond  the  palpi,  which  are  small  and  3-jointed. 
Labium  broad  and  short;  pfdpi  short,  3-jointed.  Mandibles  rounded  at 
tip. 

TBB  LEBBBB  FI1«E  BOBBB. 

AMmujn  moeatum  Haldeman.    PL  IX,  Fig.  1. 

Prothoraz  inclined  downwards  towards  the  head ;  quite  long  ftnd  not 
very  wide,  being  no  wider  than  the  mesothoracio  and  metathoracio  seg- 
ments, the  sqnariah  area  being  very  long,  naked  on  the  basal  third,  tbe 
front  margin  pale  brown,  chitinous.  Mesothoracio  and  metathoracic  seg- 
ments as  wide  as  the  protboracic;  the  metathoracic  slightly  longer  and 
fully  as  broad  as  the  mesothoracic  segment  Abdominal  segments  ratUor 
broad,  the  2d  the  shortest,  and  the  7th  the  longest;  the  8th  two-tUinls 
as  long  as  tbe  7th  and  considerably  narrower;  the  8th  one-qnaxter  as 
long  as  the  Sth  and  three-fourths  as  wide;  the  10th  only  seen  item  be- 
neath, and  about  two-thirds  as  wide  as  the  9th,  and  bilobed  al  the  end. 
On  the  two  binder  thoracic  and  the  Ist  abdominal  segment  are  trans- 
verse regular  oblong  areas  bonnded  by  impressed  lines;  on  segments 
2-4  the  callosities  are  narrower,  and  tbe  anterior  side  is  pointed;  on  the 
6th  and  7th  they  are  a  little  longer  than  broad  and  contracted  posteri- 
orly.  Beneath  are  similar  callosities,  but  the  anterior  edge  is  feebly  in- 
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dioated,  the  sides  beiDg  most  distinct.  Ttioraoio  feet  minnte,  S-Joiated, 
small  and  rather  short;  Sdjoiat  oae-biy.f  as  thick  as  the  2d. 

Head:  dypeas  very  amall,  membnuioiu;  labram  small,  narrov,  tboogh 
longer  than  wide,  and  well  roaoded  in  firoaC;  mandibles  solid,  tliick^ 
roanded  at  tip;  aotennte  4-jointed,  rather  slender;  2d  joint  abont  one- 
half  aa  long  as  the  Ist  and  abont  oneqnartAr  shorter  than  the  3d;  the 
4th  miaate,  slender,  aboot  two-thirds  as  long  as  the  3d  is  wide.  Maxilln 
with  the  lobe  rather  broad,  not  very  hairy,  extending  aa  far  aa  the  end 
of  the  maxillary  and  labial  palpi;  maxillary  palpna  4-jointed;  Ist  Joint 
mnoh  shorter  than  long,  flattened,  spherical;  2d  aubapherical;  3d  one- 
half  as  long  as  the  2nd;  4tb  longer  than  3d,  but  only  abont  one-half  as 
tbiok.  Meutnm  narrow,  about  ooe-third  aa  long  as  wide;  ligala  long 
and  narrow;  labial  palpi  3-jointed;  1st  Joint  a  litUe  longer  than  thiek; 
2d  very  short,  spheroidal,  a  little  less  tlun  one-third  as  long  as  1st;  3d 
conical,  considerably  longer  than  the  2d  and  one-half  aa  thick. 

Length,  IS""" ;  length  of  prothoracio  segment,  2''" ;  breadth,  3°"* ; 
breadth  of  8th  abdominal  segment,  2.6*^. 

THE  OAK  BOBBB. 

ElapMdim  partUUlum  Ifewmau.    PI.  YII,  Fig.  1. 

The  body  very  closely  resembles  X.  cofoMtu,  bnt  is  larger  and  broader, 
especially  on  segments  7-9,  bnt  in  general  appearance  is  closely  similar. 
Frothoracic  segment  scarcely  wider  than  the  mesothoraoio,  bnt  not  so 
mnch  swollen  aa  in  Xylotrecbus.  The  disk  is  regularly  transversely  ob- 
long, the  sides  not  convex  but  straight,  the  edges  in  front  and  on  tbe 
sides  brown.  The  disk  is  one-half  as  long  as  broad ;  posterior  half  £ree 
trom  hairs,  not  so  distinctly  marked  as  in  X.  colontu,  bnt  the  lougitudi- 
nal  irregular  pale  streaks  are  present.  The  mesothoracic  and  metatho- 
racic  segments  are  as  wide  as  the  prothoraeic,  bat  the  mesothoracic  is  a 
little  shorter  than  the  metathoracic.  The  mesothoracic  segment  is  di- 
vided into  two  lateral  portions  by  a  scntel-like,  very  abort  and  broad 
callosity  whiob  is  narrow,  lanceolate-ovaL  The  metathoracic  segment 
has  a  similar  callosity,  but  a  transverse  fleshy  ridge  is  present,  not 
found  on  the  mesothoracic  segment.  Beneath,  a  callous  brown  spot  in- 
cised in  the  middle,  longer  and  narrower  than  those  on  the  six  succeed- 
ing segments.  That  on  the  prothoraeic  ia  much  shorter  and  narrower 
than  on  the  mesothoracic,  the  latter  not  divided  mesially,  where  those 
on  the  metathoracic  and  three  succeeding  segments  are  partly  divided 
by  tbe  median  line  of  the  body,  forming  two  irregular  oval  patches 
touching  tbe  median  line  of  the  body,  and  with  tbe  outer,  binder  edge 
prodnced  a  little  posteriorly.  On  the  1st  abdominal  segment  is  a  trans* 
verse,  sfaortbut  very  wide  cresceut-sbaped  callosity  witbswolleuiuargiDS) 
on  the  sncceeding  segments  these  become  longer  and  narrower,  until 
on  tbe  1th  segment  they  become  one-half  as  long  as  broad;  on  tbe 
hinder  segments  (5-7)  they  become  still  longer  and  transversely  oblong- 
17  BO 
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oval,  vith  irregular  broad  thiekened  patches.  Beneatb,  od  the  segmenti 
behind  the  4th  the  oalloBities  disappear,  bat  there  are  raised  smootii 
oral  areas.  A  pair  of  thoracic  feet  on  each  of  the  three  segmeats; 
they  are  3-jointed,  basal  joint  membraooos;  3d  joint  aboat  three-fonithg 
as  long  as  vide;  3d  joint  aboat  two-thirds  as  wide  as  the  2d,  and  sligfatl; 
longer.  The  9th  abdominal  segment  bat  little  narrower  than  the 
8th;  the  10th  aboat  one-third  as  wide  as  the  9th.  A  pair  of  loeso- 
thoracic  spiracles,  and  eight  abdomiDal  pairs. 

Head  not  qnite  so  large  in  proportioa  as  in  X.  ooUmua.  Labmm  small, 
not  qaite  so  broad  as  in  X.  oolonvt,  coavez  and  well  rounded  in  fhmt, 
and  very  hairy.    KCaodibles  black. 

Antenuffi  4-jointed,  Ist  joint  apparently  divided  into  two  sabseg- 
mentsj  3d  a  little  longer  and  narrower  than  the  2d;  the  4th  minate, 
obtuse,  one-half  as  long  as  the  3d  is  wide.  Haxillee  with  tbe  Mtt 
rather  small,  reaching  to  near  the  end  of  the  3d  Joint  of  the  palpus, 
Maxillary  palpi  4-joinI,ed,  2d  joint  slightly  shorter  and  narrower  than 
tbe  1st;  4th  half  aa  thick  as  the  3d,  and  pointed  at  the  tip.  Labinm 
with  tbe  mentnm  nearly  square,  narrower  thWi  the  submentnin.  Tbe 
lignla,  which  is  very  small  in  X.  eolonut,  is  here  entirely  wantinf. 
Labial  palpi  S-jointed;  2d  joint  not  so  long  as  wide;  3d  very  long  and 
Blender,  a  little  longer  than  the  2d  and  about  one-half  as  thick;  tbe; 
reaoh  as  far  as  the  end  of  the  3d  maxillary  palpal  Joint. 

Length,  l?"";  breadth  of  prothoraeio  segment,  5*™;  length,  2""; 
breadth  ctfSth  abdominal  segment,  3.5"". 

This  larra  may  be  recognized  by  tbe  stoat,  thick  thoracic  feet,  by  tiie 
rather  small  prothoracic  segment  compared  with  the  two  hinder  ones, 
by  the  absence  of  tbe  lignla,  by  Uie  lai^  well-devdoped  palpi  and 
antennEB,  and  by  the  shape  of  the  callosities. 

THE  OOMHON  OAK  0LTTU8. 

X}/lotreehtt8  oolonut  (Fabr.).    PI.  XII,  Figs.  2,  2a. 

Body  of  the  nsnal  shape,  near  that  of  Fhymatodes.  Proth<H^x  less 
than  one-balf  as  loug  as  wide;  disk  exactly  one-half  as  long  as  wide; 
the  disk  is  smooth  on  the  posterior  half,  irregular  on  tbe  front  edge, 
with  a  broad  irregular  median  lobe  In  front;  the  front«edge  of  tliis 
smooth  space  is  often  tinged  with  dark.  In  front  of  this  smooth  ana 
is  a  clear,  pale,  hairy  space,  and  still  beyond  (anteriorly)  tire  two  irregu- 
larly oval  spaces  which  are  hairy  and  irregularly  spotted,  and  often 
tinted  dark.  The  under  side  of  tbe  prothoracic  segment  is' quite  bairv, 
with  minate  oval  patches  among  the  hairs,  and  with  two  coospicnons 
small  dark  diverging  patches  on  tbe  middle  of  the  segment,  but  situated 
rather  tar  apart.  Mesothoradc  segment  a  little  narrower  tiian  the 
prothoracic  and  shorter  than  tbe  metathoracic  segment,  the  latter  a 
little  shorter  and  bat  very  slightly  wider  than  tbe  mesothoracio  seg- 
ment. 
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Body  oontraoted  on  the  6tb  abd<HiiiDal  segment,  which  ia  oonaider* 
ably  narrower  than  the  Boooeeding  part  of  the  abdomen,  Uie  7th 
abdomiDal  segment  being  wider  than  the  6th,  and  of  the  same  width 
as  the  8th;  the  9th  much  shorter  and  two-thirds  as  wide  as  the  Sth. 
The  10th  segment  small,  one-half  as  wide  bnt  nearly  as  long  as  the 
9tb.  Abdominal  segments  2-7  with  transversely  oval  raised  smooth 
.oallositieB,  those  on  the  6th  and  7th  being  ronnd  instead  of  oval;  be- 
neath are  similar  oallositiea. 

Head  a  little  over  one-half  as  wide  as  the  prothoraeio  segment;  an- 
tennse  3-jointed;  2d  Joint  one-half  to  two-thirds  as  long  as  the  Ist  and 
one-balf  as  thick;  3d  mtaat«,  aboat  one-third  as  long  as  the  2d  joint 
is  thick.  Maxilla  with  the  lobe  as  wide  aa  the  bastil  joint  of  the 
palpns,  and  reaching  to  the  end  of  the  2d  palpal  joint;  the  maxillary 
palpi  4-jointed,  the  2d  Joint  one-half  as  wide  as  the  Ist ;  the  3d  just  two- 
thirds  as  wide  as  the  2d;  the  4tb  as  long  bnt  one-half  as  thick  as  the  3d, 

Labinm  with  the  ligula  small  and  rounded,  not  more  than  one-third 
wider  than  the  basal  Joint  of  the  labial  palpos,  the  latter  2-Jolnt.eil, 
the  2d  joint  nearly  as  long  and  about  two-thirds  aa  thick  as  the  1st. 
Hentnm  deeply  ole^  one-balf  as  long  as  the  submentom. 

Labrom  small,  roanded,  nqt  so  long  as  ronnd,  snri^ce  oonrex,  with 
dense  burs.    Mandibles  obtuse,  roanded,  not  toothed. 

Length  of  body,  17"*;  width  of  prothoracic  segment,  4.5™';  length, 
2"";  width  of  7th  abdominal  segment,  3"™.  Thoracic  spiracles  in  the 
middle  of  the  mesothoraoic  segment,  with  the  usual  eight  pairs  of  ab- 
dominal ones. 

Pnpa  as  described  in  Bniletin  7.  The  end  of  the  body  terminatea- 
in  a  pair  of  incurved  hooks  on  each  side,  the  inner  pair  a  little  smaller 
than  the  enter.  Six  large  reoorved  spines  on  the  penultimate  abdomi* 
ual  segment,  tiie  other  abdominal  segment  with  about  two  irregular 
rows  of  minute  stout  spines  adapted  for  progression. 

GLYTtlSl  LABTA  ON  THE  BlAOK  BlBOH. 

Plate  XII,  Fig.  3,  represents  th^  month-parts  of  a  Clytns  nearly 
allied  to  if  not  identical  with  X.  colonut. 

JHB  BIBBED  BHAGIUM. 

Shagium  lineatum  Olivier.    PI.  XI,  Figs.  1,  2, 

The  following  description  gives  the  characters  more  fully  than  in  Bub 
letin7,  p.  162: 

Body  long  and  narrow,  head  romarkably  large,  ae  wide  and  as  large 
as  the  protlioracic  segment. 

Head  behind  with  a  triangnlar  incision ;  the  apex  of  the  incision  is 
met  by  a  cnrved  line  passing  back  ftom  the  outside  of  the  antenuEB, 
dividing  the  epicraniam  into  two  areas.  Glypens  more  solid  than  nsuaU 
Labrnm  about  twice  aa  wide  as  long,  and  moderately  rounded  in  front. 
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AntennEe  misote,  very  sbort,  S-jointed,  t^  Jfrfots  mooli  aborter  than 
broad  (when  retracted),  aud  the  2d  joint  blunt  at  tip.  Mandibles 
large,  wiUi  three  teeth  on  the  catting  edge.  Maxillse  compoaed  of 
two  broad  segments,  and  a  tiiird  narrover  one  bearing  the  maxillary 
lobe  and  palpos;  the  lobe  long  and  narrow,  curved  inward,  reaching 
to  the  middle  of  the  3d  palpal  joint;  palpns  3-joiated,  the  basal  joint 
somewhat  swollen  at  tiie  end;  2d  as  long  as  the  Ist,  tapering  toward 
the  distal  end ;  3d  small,  conical,  as  long  as  the  2d  la  thick,  Mentnm 
wider  than  long,  square ;  ligola  square,  but  slightly  ctrnvex  on  fittnt 
edge;  labial  palpi  3-jointed,  2d  joint  a  little  slenderer  than  Ist,  bat  (rf 
the  same  length ;  3d  joint  slender  and  as  long  as  the  2d  is  thick. 

Frothoracic  segment  not  so  much  wider  than  the  rest  of  the  body  as 
In  the  Longicoru  larre  jn  general ;  aides  straight,  retreatiDg  posteriorly ; 
surface  flat  and  chitinoos ;  meso-  and  metathoraeio  segments  as  wide  as 
the  prottaoraoio,  bat  a  little  more  than  one-half  as  long  as  the  1st  ab- 
dominal segment.  Thorodo  faet  long  and  slender,  4-jointed,  the  4Ui 
joint  minate,  oomeoua,  2d  and  3d  joints  of  the  same  length,  the  3d  two- 
thirds  as  thick  as  the  2d. 

Abdominal  segments  increasing  very  slightly  in  length  to  the  8th, 
which  is  slightly  longer  than  the  preceding  ones,  but  a  little  nairower 
than  the  7th ;  the  9th  shorter  and  nearly  one-qaarter  narrower  than 
the  8th ;  the  10th  scarcely  visible  from  above,  one-qaarter  to  one-fifth 
as  wide  as  the  9th,  and  deeply  clefb  posteriorly.  Callosities  vei;  large, 
soft,  not  well  defined,  being  elongate,  transversely-oval  areas,  bounded 
lat^ally  by  curvilinear  impressed  lines.  Beneath,  the  callosities  are 
a  little  more  distinctly  marked,  with  a  transverse  deeply-impressed 
straight,  median  line  into  which  short  curved  lines  pass,  the  whole  area 
being  oval-oylindiical,  compressed  in  the  middle.  The  hairs  on  the  body 
rather  long. 

length  of  the  body,  2&-30°"' ;  in  one  30>™  in  length  the  head  is  3-1™ 
long  and  6""  broad;  prothor&z  2.3"™  long  and  G""  broad;  breadth  of 
8th  abdominal  segment,  S*™. 

This  larva  is  very  common  nnder  the  bark  of  pines  which  have  been 
cat  down  for  a  year  or  more,  so  that  the  larva  evidently  gets  its  growth 
in  a  year.  It  may  be  easily  recognized  by  its  large  size,  the  broad, 
flattened  bead  and  body,  the  latter  not  narrowing  behind;  the  pro- 
thorax  is  small  in  proportion  to  the  head,  \rhi\e  the  antenn£e  are  minnte, 
2-jointed.  The  form  of  the  body,  and  especially  of  the  hard,  corneous 
head,  admirably  adapts  it  for  its  work  of  loosening  the  bark,  and  thus 
forwarding  the  decay  of  stamps  and  fallen  trees. 

THE  LESSEE  PEIOMUS. 

Ortko$oma  brunneum  {DeOeer).    PL  X,  Pig.  1. 

In  addition  to  the  description  on  p.  161  of  Bulletin  7,  the  following 
characters  may  be  uoted: 
Bead  about  one-b  alf  as  wide  as  the  prothorax.    Front  edge  of  epicra- 
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ninm  rongb,  blaek,  and  with  a  spttte  on  eacb  side  below,  protecting 
over  the  dypeus  ("eplfitoma'*of  Ferris);  apper  edge  oveiliaii^Dg  and 
irregularly  denticulated.  Clypeoa  snbchitinoas.  Labram  mnch  broader 
tban  long,  well  roanded  in  front,  with  nnmeroaa  atiff  bristles.  AntenoEB 
3-jointed ;  basal  joint  partly  covered  by  a  projection  Item  the  epicra- 
niam;  2d  joint  one-half  as  long  and  aboat  three-foarths  as  thick  as  the 
1st;  3d  joint  nearly  three  times  as  long  as  the  2d,  somewhat  barrel- 
shaped,  being  contracted  at  base  and  obtnsety  conical  at  the  distal  end. 
Mazillie  with  the  lobe  well  developed,  the  lobe  not  being  very  broad, 
abnndantly  bristled,  and  extending  as  &r  as  the  end  of  the  3d  palpal 
Joint.  Maxillary  palpns  4-jointed;  3d  joint  but  slightly  Iraiger  than  the 
2d,  the  4th  as  long  as  the  3d,  bat  one-half  as  thick,  conical,  pointed  at 
the  end,  and  extending  well  beyond  the  closed  mandibles. 

liabinm:  mentom  short  and  very  broad;  ligola  nearly  as  long  as 
bioad,  front  edge  well  roanded.  Palpi  2-jointed;  basal  joint  thick  and 
short,  globose,  2d  joint  ooniool,  oontraoted  in  the  middle  as  if  sub- 
segmentAd.    Mandibles  aonte,  slightly  bidentat^. 

Feet  moderately  stoat,  3-jointed,  the  two  basal  joints  nearly  alike, 
ttie  3d  conical,  and  bearing  a  single  daw. 

Length  of  the  specimen,  IS"" ;  width  of  prothonuc,  11  Jt"" ;  of  protho- 
radc  disc,  10"";  length  of  prothorax,  8"";  length  from  base  of  bead 
to  tip  of  labram,  4°™ ;  width  of  bead,  6»»;  length  of  antenna,  0.8™;  of 
leg,  Ctf"" ;  width  of  mesothoraoio  segment,  12,{S"" ;  of  1st  abdominal 
segment,  11.5'";  of  4th  abdominal  segment,  lO'^";  iMigth  of  8th  ab- 
dominal segment,  4™'°;  of  9tb,  8"™. 

"  Unknown  Lomgicobn  boebb  from  an  (jax  log.     PL  XI,  Fig.  3. 

Body  of  large  size,  gradaally  tapering  to  the  penoltimate  segment, 
with  three  pairs  of  thorado  legs  of  moderate  size. 

Head  small  and  moch  roonded.  Labram  small  and  nnnsnally  narrow, 
well  roonded  on  tiie  front  edge.  Antennceoonspicaoos,  annsoalty  long; 
2d  joint  very  long  and  slender,  longer  tban  the  basal  one  is  tiiiok;  3d 
joint  minnte  and  acnte  at  tip.  Labium  very  small,  squarish ;  snbmen- 
tam  and  mentom  both  rectangular,  broader  than  long;  the  ligula  nar> 
row,  moch  roonded  in  front;  labial  palpi  3-jointed;  3d  Joint  obtuse,  as 
long  as  tbe  2d.  Maxillary  lobe  very  broad  and  rather  short,  not 
reaching  beyond  the  end  of  the  2d  palpal  joint.  Maxillary  palpi  3> 
jcHoted;  Ist  joint  very  short  and  broad;  2d  one- half  as  thick  as  the  Ist, 
the  3d  slender  and  a  little  longer  than  the  2d.  Mandibles  much  roonded 
and  entire  at  tip. 

The  callosities  on  the  segments,  as  figured  in  the  ont,  are  prominent, 
more  or  less  roanded  tubercles  with  the  surface  divided  irregularly  by 
impressed  lines. 

Length,  36"" ;  width  of  prothoracio  segment,  8"";  length,  3""" ;  length 
of  a  leg  with  terminal  daw,  0.4'"';  length  from  base  of  labrum  to  pos- 
terior edge  of  metathoraoio  segment,  S"";  length  of  1st  and  2d  abdomi- 
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nal  segment,  eaoh,  2"^;  lengtli  from  base  of  3d  abdominal  a^^ment 
to  end  of  body,  28<™ ;  width  of  each  of  segments  2-6,  e^" ;  tbe  7th  and 
8th  segments  are  elighUy  wider. 
Fonnd  in  an  oak  log  at  Providence,  B.  I.,  May  20, 1881. 

Unknown  Lokoioobh  labta  in  the  Stoahore.  PI.  X,  F^.  2. 

Body  rather  flatt«<Qed,  broader  behind  tliaD  nsoal,  the  penultdmate 
segment  being  moch  wider  than  osoal.  Head  large  and  promineiit, 
sqaare  and  flat,  somewhat  as  in  Monoliammas,  being  one-half  as  wide  » 
the  prothoraoic  segment.  Mandibles  acute,  aneqaally  2-tootbed,  tbe  ter- 
minal tooth  mach  the  larger.  Antennte  very  short  and  thick,  2-Jointed: 
2Dd  joint  extremely  small,  with  two  onter  spines  on  the  let  joint.  Bear 
the  antennEB  on  tbe  head  are  five  long  bristles.  Labmm  mach  ronoded 
in  front,  as  long  as  broad.  Labiam  broad,  with  2-Jointed  p^pi;  2d 
ioint  acute,  as  long  as  tbe  Ist  is  thick.  Maxillary  lobe  narrow,  reaching 
to  the  end  of  2d  joint;  3d  joint  aboat  as  long  as  2d,  rather  blant.  No 
thoracic  feet.  Prothoracio  segment  abont  one-tbird  as  long  as  broad, 
with  a  ronghened  spnron  the  posterior  half ;  the  front  edgeqnite  hirsnte. 
The  markings  or  callosities  on  the  back  are  difflcolt  to  describe,  bnt  are 
as  flgored  by  Dr.  Gissler. 

Length,  IB"™ ;  width  of  prothoracio  segment,  4*" ;  length,  1.6™" ;  aver- 
age width  of  tbe  body,  3.8™" ;  length  from  tips  of  mandibles  to  b^  of 
head,  1.6™-. 

Larra  foond  under  bark  of  sycamore  tree  in  Brooklyn,  K.  Y.  Beoeired 
fltim  Dr.  0.  F.  Gissler. 

Pupa.— Plate  XIY,  Fig.  8,  represents  a  Longicom  ehrysalia,  taken 
from  under  the  bark  of  the  same  sycamore  tree  as  the  larva  above  de- 
sciibed,  and  which  may  possibly  belong  to  the  same  speoies. 

NOTK. — A  nnmber  of  other  larvte,  including  thoM  of  oertAio  Scolytldje,  m«  flgnnj 
on  PUtM  Xn-XT.    Se«  ezpluMtiocs  of  thou  pUtee. 
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CHAPTER  X. 

THE  EUBBTOLOOICAL  DBTELOPUENT  OF  THE  LOOUBT. 

Plates  XVI-XXI. 

In  order  that  the  reader  may  nuderstand  the  following  statements  re- 
SardiDff  the  embryology  of  the  locust,  which  are  mora  or  less  fragmentaiy 
in  their  natare,  we  prefitce  oar  account  with  a  brief  descriptioD  of  the  de- 
velopmental history  of  winged  insects  in  general  so  far  as  it  is  nowjcnown. 

JPormation  of  the  hlaatoderM. — The  changes  which  take  place  in  the 
egg  immediately  aHer  fertilization  are  not  known  beyond  the  fact  that 
segmentation  of  the  yolk  is  partial,  being  confined  ia  the  periphery.  The 
only  observations  yet  published  are  those  of  Bobretsky '"  on  a  battarfly 
(PierU  cratagi)  and  a  moth  {Porthetia  ekryaorrktea).  After  fertilization 
there  first  appear  scattered  throngh  the  yolk  afew  (the  smallest  number 
4)  cell-like,  minote,  amtBboid  masses  of  protoplasm,  each  with  a  distinct 
UQclens.  A  few  (one  at  least)  of  these  bodies  gradually  pass  out  of  the 
center  of  the  yolk  tothesorfoceof  the  egg  (Fig  10  A,  n),  these  becoming 
larger  and  rounder,  and  from  one  or  two  of  these  nuclei  (Fig.  10  B,  b  o) 
the  so-called  blastoderm  originates  (Fig.  10  C,  bl).  Those  naolei  remain- 
ing in  the  yolk  increase  in  nnmber  and  afterwards  become  the  nuclei  of 
rounded  masses  of  yolk-granales,  forming  the  so-called  yolb-8phei«B 
which  Bobretsky  rei^rds  as  true  cells. 


Fio.  10. 

To  the  few  blastoderm  cells  situated  on  the  upper  end  of  the  ^g  are 
added  othprs  which  continue  to  pass  firom  the  yolk  to  the  periphery, 

■■■  Zeltwhrirt  nir  vluaiuchartUahe  Zoologia,  Bud  nil,  IBS.  ISTS.  PI.  ilc.  Tha  mode  of  orlxlD 
obMTTed  by  BobretA;  In  tbo  tcpldopteia  dOM  dd(  uppannlly  BjirM  <b  the  later  ita«u  wllh  vhU 
WolmuBn  hu  obMired  la  the  Dlpten,  ai  I  have  otMcrred  la  the  flsk,  u  Iheie  ii  preHot  ■  blMlcm 
(WcUmuiDj  or  clsur  homcgenwns  Ujer  betwMD  the  poUr  celli  ud  the  yolk ,  ud  nAerwudi  the 
hlutoderm  kppotn,  tha  poln  eella  lUU  penUtlsE'  Bse  Fl.  2.  Bg.  1-t,  Piwkiird'i  KmbryDl.  Slodle*  on 
Heupodvu  InHcta.  Uamoln  PMbod;  AokdtBj  of  Sdaoa*,  Un.  Sm  ■!■»  WeitBuan't  Xntiriek' 
•tnsf  dar  mpterwi,  Tuf.  1,  flf.  B. 


ovGoQi^lc 
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• 
and  tben  tbe  blastoderm  spreads  oat  fartber  and  fortber  fh>iii  the  npper 

-  «nd  of  the  egg  nntil  floally  it  covers  or  envelops  the  whole  yolk.  Xhis 
layer  of  cells  is  called  the  blfutoderm.^" 

As  to  the  origin  of  the  primitive  amoeboid  cells,  Bobreteky  is  in 
donbt,  bat  is  disposed  to  think  that  they  are  tbe  result  of  the  snbdtvis- 
ioo  of  tbe  genninative  vesioie  or  nacleus  of  the  ovarian  egg-cell.  In 
tbiH  couuection  may  be  qnobed  the  observations  of  Oraber,  who  states 
that  an  examination  of  the  oi'ariau  cell  at  an  early  period  has  revealed 
the  presence,  in  the  center  of  tbe  yotk,  of  a  number  of  amoiboid  cells, 
vhich  fyipear  to  have  been  formed  by  the  division  of  the  germinal  vesi- 
oie. These  "primary  embryonic  cells''  have  a relativdy  large  nncleas  and 
a  DDmber  of  nndeoli.  Several  may  tte  seen  to  nnite  with  one  another  by 
means  of  tbeir  peendopodia,  and  they  may  also  be  observed  to  ondergo 
division. 

The  blattodermio  di$6  orprimitivt  band. — After  the  blastodeim  arises, 
its  cells  become  flat  on  the  dorsal  side  of  the  egg,  bnt  on  a  portion  of 

'  tbe  ventral  side  become  crowded  aud  columnar,  i. «.,  long  and  aomewhM 
prismatic;  this  fbrms  what  appears  to  the  eye  as  an  oval,  or  long, 
narrow,  elliptical  disk,  which  is  called  the  primitive  bmtd  or  I>la«todermw 
tUsk,  This  is  the  genn  of  the  future  embryo,  and  from  its  outer  surface 
the  appendages  of  the  fbtnre  insect  arise.  At  the  posterior  end  of  this 
whitish,  riband-like,  long-oval  disk,  "ventral  plate,"  or  "primitive  band," 
as  it  is  varioaaly  called,  appear  two  folds,  with  a  furrow  between  them. 
This  is  the  *' germinal  groove."  Tbe  two  folds  on  each  side  gradoally 
approach,  according  to  Kowalevsky's  observations  on  the  development 
of  a  beetle  (Hydrophilos),  and  form  in  the  middle  and  hinder  parts  of 
the  primitive  band  a  cavity  or  oanaL  This  invagination-oavity  corre- 
sponds to  the  primitive  iuvagination-cavit;  or  primitive  hind  intestine, 
or  gastmla  mouth  of  the  worms  and  cnistaoea,  as  well  as  vertebrates 
and  other  animals. 

Origin  of  th«  cellular  or  germinaHayers. — This  cavity  disappear8,bot  the 
cells  forming  its  walls  subdivide,  and  as  the  result  a  new  layer  of  cells 
is  formed  beneath  the  outer  original  cell-layer  or  blastoderm.  This  is 
called  by  some  authors  the  mesoderm,  by  others  the  endodenn.  (The 
mode  of  origin  of  these  two  layers  is  in  dispnte.)  At  any  rate,  the  prim- 
itive band  finally  splits  or  subdivides  into  two  and  afterwards  three 
layers,  which  become  the  ectoderm,  naesoderm,  and  endoderm  of  tbe 
adnlt  animal.    In  their  embryonic  stage  these  layers  are  called : 

1.  Ectoblast  (or  epiblast). 

2.  Mesoblast. 

3.  Endoblast  (or  hypoblast). 

According  to  Graber  the  blastoderm  sabdividra  in  inseots  into  two 
layers  only,  tbe  outer  and  the  inner,  while  the  middle  layer  (mesoblast) 
spearing  later,  always  owes  ita  origin  to  tiie  endoblast 
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The  follovliig  diagrammatlo  viev,  copied  bom  Graber,  will  render 
olearra  these  statementa : 


EmbryoMl  membranM.~After  the  primitiTe  band  1b  formed,  Uie  blasto- 
derm twice  molts  or  oasts  off  a  layer  of  cells.  The  first  molt  is  before  the 
limbs  bud  ont,  and  is  called  the  enter  or  geroiu  ni«n^>rane.  (PI.  XXII, 
Fig.  2,  ger.)  It  is  at  first  oellaiar,  the  naclei  finally  disappearing  as  it 
stretches  and  covers  the  growing  embryo.  The  inner,  called  the  mnnvm 
(PL  XXII,  Fig.  2,  am),  is  more  closely  connected  with  the  embryo;  origin- 
ally  connected  with  the  serons  membrane,  it  splits  off  fnm  the  primi- 
tive band  abont  the  time  tiie  appendages  begin  to  bnd  oot,  and  oontinaes 
to  closely  envelop  the  body  and  appendages,  as  seen  in  PI.  XXII,  Fig.  2. 
Bot>h  of  these  membranes  are,  at  the  time  of  hatchtng,  cast  off  with  the 
e^-shell  or  chorion,'**  and  the  exocborion  or  polygonal  onter  cmst  which 
envelops  the  shell  or  chorion  proper,  and  which  is  so  well  developed  in 
the  egg  of  the  locnst  Hence  we  hare  eight  layers  in  the  insect  doriog 
embryonjo  life: 
1.  Exochorion.  (Remains  of  the  eptthelinm  of  the  ovarian  fblUoIe.) 
3.  Gborion.  (Egg-shell  or  cnticle  secreted  in  the  ovarian  follicle.) 

3.  Yitelline  membrane.(Prlmary  egg-membrane.  Yolk-skin  ) 

4.  SeroQS  or  enter  germ-membrane.    (Blastodermic ") 

molt.)  I 

5.  Auinifm.     Inner    germ-membrane.     Cast    ftom  I  Derived    ftvm 

the  primitive  band.  t,    the     blasto- 

6.  Ectoderm.  ) 

7.  Ifesoderm.  I  Embryo. 

8.  Endoderm.  ] 

UiB  au  aod  lis  oatu  snut  oi  «ZMihoTl«n,  ttA  tlu  aod*  Af  httnhlng,  m«  !■ 


266      KEPOBT  UKITBO  8TATB8  ENTOUOLOOICil.  COHHIgSIOH. 

Diviaion  of  the  vmbrjfo  or  jtrimitive  band  into  bodg-aegmenU. — Mean- 
vliile  the  primitive  band  grows  at  the  expense  of  the  yolk,  spreading     . 
out  moreand  more  over  its  snr&oe,  aQtil(see  PI.  XXII,  Figs.  1,2)  it  lies     I 
like  a  broad  riband  over  the  yolk,  each  end  nearly  meeting.    By  thu     , 
time  it  becomes  divided  by  tranaverse  impressed  lines  into  segmante, 
which  correspoDd  to  ttiose  of  the  larva  and  adult    The  first  of  these  seg- 
ments is  divided  into  two  broad  and  Haring  flaps,  which  are^jalled  the 
procephalio  lobes.    It  becomes  the  antennal  segment}  behind  this  are 
16  segments,  making  17  in  all,  or,  as  in  many  insects  (locust,  &o.),  which 
h^ve  11  abdominal  segments,  there  are  18  body -segments,  1  for  the  head, 
3  for  the  thorax,  and  11  for  the  abdomen. 

Development  of  the  appendages, — Ifearly  if  not  quite  simultaueoDsly  all 
the  limbs  bad  oat  from  eadi  side  of  the  median  line  of  the  primitive 
baud.  There  are  never  more  than  one  pair  to  each  segment ;  ia  some 
insects  there  are,  as  in  the  Lepidoptera,  a  pair  on  each  abdominal  seg- 
ment. The  three  pairs  of  rhabditea  or  elements  of  the  ovipositor  in 
bees,  grasshoppers,  &o.,  arise  in  the  same  manner  as  limba  It  will 
be  noticed,  as  seen  in  PI.  XVII,  Figs,  1,  la,  that  the  antennte,  jaws  and 
maxiUffi,  as  well  as  legs,  are  alike  at  first.  They  acquire  their  deflnitiTe 
form  just  before  the  ranbryo  hatches  from  the  egg. 

In  some  insects,  as  the  flea,  the  embryo  is  provided  with  a  temporary 
knifb-shaped  process  on  top  of  the  head,  called  the  egg-shell  catter,  for 
the  purpose  of  splitting  open  the  tongh  egg-shell  that  the  embryo  may 
escape. 

Taming  now  to  the  internal  dianges  doring  the  development  of  the 
embryo,  we  have  to  trace  the  formation  of  the  digestive  cavity,  the 
nuToas  system,  heart,  &o.  Of  the  different  viscera,  the  first  to  appear 
after  the  formation  of  the  blastodermic  disk  or  primitive  band  is  the 

Nervoue  tyiietn. — This  develops  in  the  eetoblast  or  outer  germinal  cell- 
layer.  Itarisesas  two  cellalarstringaorcordswhicbaplitoff  from  theskin. 
They  lie  one  on  each  side  of  the  median  Hue  of  the  body.  They  are  enlarged 
at  intervals  corresponding  to  the  segments  of  the  body,  fonning  a  series 
of  large  ganglia,  which  lie  nest  to  each  other,  and  are  connected  by 
short  strands  or  commissorea.  As  seen  in  PL  XTII,  Fig.  2,  there  sue  in 
the  locust  16  ganglia,  or  one  to  each  segment  of  the  body  except  the 
mandibular  and  maxillary  segments  in  the  head.  The  nervous  system 
may  be  divided  into  two  parts,  one  the  brain,  which  is  preeoral,  situated 
in  the  upper  part  of  the  head,  while  the  rest  of  the  system  is  postoral 
and  lies  on  the  ventral  side  of  the  body.  lu  section  each  ganglion  ood- 
sists  at  first  of  nadeated  cells,  those  in  the  center  being  more  close  and 
dense  than  those  on  the  outside. 

The  alimentary  eanai, — This  does  not  arise  at  once,  the  middle  portlou 
not  being  developed  until  Just  before  the  embryo  hatchea.  The  idiment- 
ary  canal  in  embryo  insects  is  divided  into  three  primary  portions.  The 
anterior,  called  the  ttomodaum,  becomes  differentiated  into  the  pharynx, 
(BSophagoB,  crop  (inglavies),  and  proventrioolas  of  the  adult;  the  pos- 
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tenor,  called  ibeproetodaum,  becomes  the  auoB  andreotam.  The  mid- 
dle xwrtJOQ  of  the  tract  inolades  the  etomaoh,  ending  joat  in  froDt  of 
the  Diinary  tnbes^  which  open  into  the  Anterior  end  of  the  proetotUeum. 

PL  XVI,  Fig.  1,  BhovB  the  embryo  of  the  locost  with  the  stomodseom 
and  prootodseam  well  developed,  the  middle  portion  uot  beiug  yet  de- 
Telcq>ed  from  the  yolk.  The  fore  aud  bind  intestine  originally  arise  by 
inpnafaingsor  iDTaginatioDBoftheeotoblast,and  they  are  distinguished 
by  being  lined  with  chitine. 

The  stomach  or  meaenteron  is  at  first  a  closed  sac  independent  of 
the  fore  and  hind  divisiona  of  the  alimentary  tract.  It  finally  touches 
tbo  opposingends  of  the  stomodeenm  and  proctodseam ;  the  cellnlar  walls 
are  absorbed,  disappear,  and  just  before  hatching  the  digestive  oanal 
becomes  a  continnons  hollow  tabe  open  fh>m  month  to  vent.  The  exact 
origin  of  the  mesenterou  is  not  known  beyond  the  fact  that  the  stomach 
is  lined  with  the  endoblast  According  to  Kowalevaky,  in  Hydrophilus 
the  mesoblaet  is  concerned  in  the  formation  of  the  stomach.  At  any  rate, 
the  yoIk-cells  appear  to  give  rise  to  the  endoblastic  walls  of  the  atomacb 
(mesenterpn). 

The  coeeal  or  pyloric  appendages  of  the  stomach  have  the  same  ori- 
gin as  the  latter;  while  the  Malpighian  or  nrinary  tabes  arise,  as  Dohrn 
first  observed  iu  the  embryo  mole  cricket,  and  aa  we  shall  see  in  the 
locnst  (PL  XXI,  Fig.  6,  ut),  aa  ontgrowtha  of  the  eotoblast  of  the  anterior 
end  of  the  prootodnnm. 

The  origin  of  the  genital  glanda  baa  not  been  clearly  made  oat  The 
polar  cells  which  appear  in  Diptera  before  any  other  cells  of  the  blasto- 
derm, tboee  referred  to  in  the  note  on  p.  263,  are  supposed  to  give  origin 
to  the  ovaries  or  testea.  Dohrn  states  that  in  the  mole  cricket  the  fxeni- 
tal  glands  arise  from  the  proctodteum.  As  Balfour  states  iu  hia  ''Com- 
parative Embryology,"  it  appears  to  bo  fairly  dear  that  the  genital 
glands  of  both  sexes  have  an  identical  Origin. 

The  triuhete  and  talivary  glanda. — Aa  may  be  seen  in  PI,  XVI,  Fig.  1, 
these  arise  nearly  aimnltaneously.  The  traohees  and  stigmata  (oiae  aa 
iDvaginations  of  tbe  ectoblaat;  the  stigmata  are  the  original  or  primi- 
tive cavities  caused  by  the  ingrowth  of  the  walls  of  the  primitive  band, 
and  there  ia  a  pair  to  each  segment,  tiie  head-segments  (except  tbe  an- 
tennal)  perhaps  not  excepted.  The  three  thoracic  and  first  eight  ab- 
d<Hniual  segmente  are  provided  each  with  a  pair  of  stigmata.  The 
blind  enda  of  tbe  tubes  unite  in  the  locust  to  form  on  each  side  a  dor- 
sal and  ventral  longitudinal  main  trachea. 

The  salivary  glands  (PI.  XVI,  Fig.  1,  sal),  are  said  to  be  ectoblastio 
invaginations,  and  to  be  formed  in  the  same  general  manner  as  the 
trachese ;  they  are  not  invaginations  of  the  stomodieam,  but,  aa  Balfonr 
states,  arise  from  the  primitive  band  behind  tbe  month  on  the  inner  side 
of  the  mandibles. 

The  spinning  glanda  of  caterpillars  and  of  bee  larvse  (Apia)  arise  in 
the  same  way,  but  are  situated  on  the  inner  aide  of  the  flrat  maxilUe. 
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DevefoptturU  ofthewingt. — Ashafl  l>6en  shown  by  WeiamaDn,  the  wings 
of  flies  are  indicated  late  in  larval  life.  The;  arise  from  minate  masttu 
of  indifferent  cells  called  "inraginal  disks,"  these  being  niicroBc»pic  in- 
tenial  bodies  attached  to  some  nerve  or  tracheal  branch. 

The  mode  of  origin  of  the  wings  may,  however,  be  best  nnderstood  by 
observing  the  early  stages  of  tlioseineecta,  siich  as  the  Hemiptera,  <Mbi>- 
ptcra,  and  Pseadoneuroptera,  which  have  an  incomplete  metamorphosis. 
If  the  Btadent  will  examine  Plates  I-III  of  the  First  B«port  of  the 
United  States  Entomological  OommiSBion,  particnlarly  Figs.  1,  2,  3,  he 
will  see  that  the  wings  in  the  locnst  arise  as  simple  expansions  down- 
ward and  bacfaward  of  tbe  lateral  edges  of  the  meeo-  and  metanotam. 
In  the  second  larval  stage  this  change  begins  to  take  place,  bnt  it  does 
not  become  marked  nntil  the  first  pnpal  stage,  when  the  indications  of 
veins  begin  to  appear,  and  the  lobe-like  expansion  of  the  notam  is  plainly 
enongh  a  mdimentary  wing.  This  mode  of  development  of  the  wings 
in  Orthoptera  has  been  shown  and  well  illnstrsted  by  Oraber,>**  who  first 
drew  attention  to  this  mode  of  development  of  t^e  wings,  and  showed 
that  it  is  common  to  all  Orthoptera.  Igno'ianC  of  his  paper,  we  had 
arrived  at  tbe  same  result,  after  an  examination  of  the  early  pnpal  stages 
of  tbe  cockroach,  as  well  as  the  locusts,  of  Termites  and  various  Hemi- 
ptera. lo  all  these  forms  it  is  plainly  to  be  seen  that  the  wings  are  simply 
expansions,  either  horizontal  or  partly  vertical  (when  as  in  locusts,  &c., 
the  body  is  compressed,  and  the  meso-  and  metanota  are  ronnded  down- 
wanls),  of  the  hinder  and  onter  edge  of  the  meso-  and  metanotom.  Aa 
will  be  seen  by  reference  to  Plates  I-II  of  our  First  Report,  and  by  the 
accompanying  flgai-es,  the  wings  are  notal  (tergal)  ontgrowths  from  the 
dorsal  arch  of  the  two  hinder  segments  of  the  thorax.  At  fltat,  as  seen 
in  the  yoang  pupal  cockroach  (PI.  LXII,  Pig.  1)  and  locust,  the  mdimentd 
of  tbe  wings  are  continuous  with  the  notam.  Late  in  papal  lifeasatnre 
and  a  hinge-joint  appear  at  the  base  of  the  wing,  and  thus  there  is  some 
movement  of  the  wing  npon  the  notum  ;  finally,  the  tracheee  are  well 
developed  in  the  wings,  and  nnmerooa  small  sderites  are  difforentiated 
at  the  base  of  the  wing,  to  which  the  special  muscles  of  flight  are  at- 
tached, and  thus  the  wings,  after  the  last  papal  molt,  have  the  power 
of  flapping,  and  of  anstaining  the  insect  In  the  air;  they  thus  become 
tme  organs  of  flight 

It  is  to  be  observed,  then,  that  the  wings  in  all  ametaboloos  and  hemi- 
metabolons  insects  are  outgrowths  fh)m  tbe  uotnm,  and  not  &om  the 
flanks  or  pleurnm  of  the  thorax.  There  is,  then,  no  stmotnre  in  any 
other  part  of  the  body  with  which  they  are  homologoas. 

The  same  may  be  said  of  tbe  true  Nearoptera,  the  Goleoptera,  and  tho 
Diptcra,  Lepidoptera,  and  Hymenoptera.  As  we  have  observed  in  the 
honse  fly,'*'  the  wings  are  evidently  outgrowths  of  the  meso-  and  meta- 

"•ZoT  BDtirlcki>liiiim>w'il<^t><">dB*P"^DotIatuabigkeltdeTOttliopt«raa.  Vm  Vltoa  Onbcr. 
SlUdiiEsbarlchtc  d.  math.-iiiitanr.  CIhh  der  Akad.  d.  WUuDtoh.,  Wl«n,    Bd.  It,  Alith.  i.  1M7. 

■■  On  th*  Tranalbrmallani  of  tb»  Common  HooM  Fl;,  b  J  A.  &  Paokud,  Jr.  f  roOBadliip  fioatoo  Bs- 
datralNktanlHiitor;,  tdLit1,1S;i,    S»  FL  t,  Ftc>.  Uo,  IZfr. 
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notom;  we  have  aloo  obaerred  this  to  be  most  probably  the  case  Ip  the 
Ijepidoptera,  from  observations  od  a  Tortriz  In  different  stages  of  meta- 
morpbosis.*"  It  U  also  the  case  Trith  the  Hyraenoptera,  as  we  have 
'  observed  in  bees  and  wasps;'*  and  in  these  forms,  and  probably  all  Hy- 
zaenoptera,  the  wings  are  oatgrowths  of  the  scatal  region  of  the  uotum. 

With  these  facts  before  ns  we  may  speculate  as  to  the  probable  origin 
of  the  wings  of  insects.  The  views  more  generally  proposed  are  those 
of  Gegeubaar,  also  adopted  by  Labbock"  and  origiaaily  by  myself.'" 
A.ccording  to  Gegenbaar: " 

The  wing!  mnat  be  legaidad  M  bomologona  with  the  Ikmellar  tnwhaal  gills,  for 
they  do  not  011I7  agne  with  them  In  origin,  bat  alio  In  their  oooneotion  with  the 
Irady,  and  In  Btraoture.  In  being  limited  to  tlie  aeoond  and  third  thoraolo  segmeDta 
thej  point  to  a  redaction  In  the  number  of  the  tracheal  gllla.  It  la  qnlte  clear  that 
-we  mnst  enppoM  that  the  wlngg  did  not  arlaeaaanch,  bat  were  developed  from  organs 
whioh  had  another  fOnotion,  enoh  aa  the  traeheal  gill« ;  I  mean  to  sa;  that  raoh  m 
■nppoeltion  It  necewarr,  for  wa  oannot  imagine  that  the  wingi  fnnctioned  aa  enoh  in 
the  lower  atagea  of  their  development,  and  that  the;  oonld  have  beeu  duveloped  by 
having  auoh  a  fauction. 

The  foregoing  statements  are,  however,  iDezact.  If  we  examine  the 
tntcheal  gills  of  the  smaller  dragon-fiy  (Agriou),  or  the  May  dies,  or 
Sialidte,  or  Perlidee,  or  Phryganeidse,  we  see  that  they  are  develoited 
in  a  very  arbitrary  way,  either  at  the  end  of  the  abdomen,  or  on  the 
atemam,  or  from  the  pleurumj  moreover,  la  stmcture  they  invariably 
have  bat  a  single  trachea,  from  which  minnte  twigs  branch  out;  ">  in  the 
<TiDgB  there  are  five  or  six  main  trachea  [Fig.  3),  which  give  rise  to  the 
veins.  Thns,  in  themselves,  irrespective  of  their  position,  they  are  not 
the  bomologues  of  the  gills.  The  latter  are  only  developed  in  the  aquatic 
representatives  of  the  Nenroptera  and  Fsendoneuroptera,  and  are  evi* 
dently  adaptive,  secondary,  temporary  organs,  and  are  in  no  sense  ances- 
tral, primitive  strdctares  from  which  the  wings  were  developed.  There 
is  no  good  rcasonio  suppose  that  the  aquatic  Fseudoneuropteia or  Neo- 
roptera  were  not  descetadants  of  terrestrial  forma. 

To  these  results  we  had  arrived  by  a  review  of  the  above-mentioned 
facts,  before  meeting  with  Fritz  MilUer'B  opinions,  derived  from  a  study 
of  the  development  of  the  wings  of  Galotermes.  Milller"'  states  that 
"(1)  The  wiuga  of  insects  have  not  originated  from '  tracheal  gills'.  The 
wing-shaped  continnations  of  the  youngest  larvae  are  indeed  the  only 
I)iirts  in  which  air  tubes  are  completely  wanting,  while  trachea  are  richly 
developed  in  all  other  parts  of  the  body.    (2)  The  wings  of  insects  havQ 

■"Campan  alM  til*  viirk  of  H.  Landuli  Dii(b«iirfgliiofthB*his«ln  LepMopten.  In  tbenidiin>at- 
arj-  nii*Bt>  whii^  Um  ■»  itflrM  ili  tncheal  bnuicbr*  conupoiidUig  lo  Um  ati  primu;  falui  of 
Uw  nbK.     Boa  Slabold  ind  KBlUkar'i  ZeiUchrin.  B<l.  ill.  PL  iilll,  1871. 

>B  Baa  onr  Onlda  to  tbe  Mudy  ol  IohcU,  p  W,  flxa.  t6,  N. 

■*Ori(lD  aod  If  ataiuipkoaaa  of  Inaaot^  1874,  >.  TI. 

■■  Oni  Common  InamW,  ISTS,  p.  ITl. 

■^BhuianUof  CvnparatlTa  Anatomj',  SnglUb  IranaUtlaa,  p.  HT. 

"•CompamtbaobaarvMloaiofFalnitB,  Oantkkar,  VayHMra  and  oUan. 

»BellrfS*  nr  KaostiilHderTeniilloo.  Janalwiha  Zeltaohrift  mr  Ifalorwliaenofaaft.  Bd.  li,  Haftl, 
p.  B3,  Um.  Comium,  boirerar,  Palmto'i  Znr  Morp)">loKla  dai  TiaebHoiyiMma,  Halilnsbn,  UTT, 
wbarrtn  ka  oppoM*  If  ftOar'i  Tioir  ud  ^epU  Oontealwiir'a.     Sao  >.  S,  foot  not*. 
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arisen  from  lateral  continQationa  of  the  dorsal  plates  of  the  body-seg- 
ments with  which  they  are  ooDBCcted." 

Now,  specalsting  on  'the  primary  origin  of  wings,  we  need  not  sup- 
pose that  they  originated  In  any  aqnatio  form,  hot  in  some  anoestnl  ' 
Iftud  insect  related  to  existing  oockroaohes  and  Tennes.  We  may  imag- 
ine that  the  tergites  (or  notom)  of  the  two  hinder  segments  of  the 
thorax  grew  out  laterally  in  some  leaping  and  running  insect;  that  tlie 
expansion  became  of  use  in  (dding  to  support  the  body  in  its  longer 
leaps,  somewhat  as  the  lateral  expansions  of  the  body  aid  the  Sying 
sqnirrel  or  certain  lizards  in  supporting  the  body  daring  their  leaps. 
By  natural  selection  theses  stmctnres  wonld  be  transmitted  in  an  im- 
proTedconditionnntiltheybecameflexible,{.e.,  attached  by  a  rude  hinge- 
joint  to  the  tergal  plates  of  the  meso-  and  metathoraz.  Then  by  oontin- 
ned  use  and  attempts  at  flight  they  would  grow  larger,  until  they  would 
become  pemaiient  organs,  though  still  mdimentary,  as  in  many  existiof 
Orthoptera,  such  as  certain  Blattarise  and  Pezotettix.  By  this  time  a 
fold  or  binge  having  been  established,  small  chitinoae  pieces  inclosed 
in  membrane  would  appear,  until  we  should  have  a  hinge  flexible  enough 
to  allow  the  wing  to  be  folded  on  the  back,  and  also  to  have  a  flap- 
ping motion.  A  stray  tracheal  twig  would  naturally  press  or  grow  into 
the  base  of  the  new  structure.  A^r  the  trachea  running  towards  the 
base  of  the  wing  had  begun  to  send  off  branches  into  the  rudiment- 
ary stmctare,  the  numbOT  and  direction  of  the  fatnie  veins  would  be- 
come determined  on  simple  mechanical  principles.  The  rudimentary 
structures  beating  the  air  wonld  need  to  be  strengthened  on  the  front 
or  costal  edge.  Here,  then,  would  be  develoi>ed  the  larger  number  of 
main  veins,  two  or  three  close  together,  and  panTllel.  These  woold  be 
the  costal,  subcostal,  and  median  veins.  They  would  (hrow  out  branches 
to  strengthen  the  costal  edge,  while  the  branches  sent  out  to  the  onter 
and  hinder  edges  of  the  wings  might  be  less  numerous  and  farther 
apart  The  net-veined  wings  of  Orthoptcra  and  Psendoneuroptera,  as 
compared  with  the  wings  of  Hymenoptera,  show  that  the  wings  of  net- 
veined  insects  were  largely  used  for  respiration  as  well  as  for  flight, 
while  in  beetles  and  bees  the  leading  function  is  flight,  that  of  resjii- 
ration  being  quite  subordinate.  The  blood  wonld  then  supply  the  parts, 
and  thus  respiration  or  aeration  of  the  blood  would  be  demanded.  A8 
soon  as  such  expausionu  would  be  of  even  slight  use  to  the  insect  as 
breathing  organs,  the  question  as  to  their  permanency  would  be  settled. 
Organs  so  usefol  both  for  flight  and  aeration  of  the  blood  wonld  be  still 
fiirther  developed,  until  they  would  become  permanent  structures,  genn- 
ine  wings.  They  wonld  thus  be  readily  transmitted,  and  being  of  more 
use  in  adult  life  during  the  season  of  reproduction,  they  would  be  still 
fhrther  developed,  and  thus  those  insects  which  could  fly  the  best,  i.  e., 
which  had  the  largest  wings,  voald  be  most  snccessfol  in  the  stmg^e 
for  existence.  Thus  also,  not  being  so  much  needed  in  larval  life  before 
the  reproductive  organs  are  developed,  they  would  not  be  transmitted 
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excei)t  in  a  very  mdimentary  "way,  as  perbape  maBses  of  internal  in- 
diffBrent  cells  (imagioal  disks),  to  the  larva,  being  the  rather  destined 
to  develop  late  in  lairal  and  in  pnpal  life.  Thas  the  development  of  the 
wings  and  of  the  generative  organs  vonld  go  hand  in  hand,  and  become 
organs  of  adnlt  life. 

It  is  not  improbable  that  the  metamorphoses  in  inseots  were  primarily 
dae  to  the  acquisition  of  wings,  and  that  tbe  latter  were  likewise  pri- 
marily doe  to  the  ripening  of  the  sexual  organs.  "We  see  that  in  Or- 
thoptera,  Blatta  especially,  the  larvie  only  differ  fh>m  tbe  adnlt  in 
wanting  wings  and  in  having  undeveloped  genital  organs.  Metamor- 
phosis, then,  in  insects,  is  correlated  most  indmatifly  with  the  presence 
or  absence  of  wings.  Moreover,  the  differentiation  of  tbe  meso-  and 
metanotnm  is  closely  dependent  on  ttie  presence  of  wings.  Wherever 
the  wings  are  wanting  the  scntnm,  scatellnm,  &c,  are  not  differentiated. 

The  next  stop  above  the  Orthoptera  are  the  Pseadoneuroptera,  such 
OS  Perlidie,  Psocidse,  and  Termitids;  and  finally  the  Odonata  and  Ephe- 
meridn.  In  all  these  forms  tbe  metamorphosis  is  incomplete,  the  chief 
difference  between  the  larva  and  adnlt  being  the  pi'esence  of  wings  aud 
of  ripe  ovaries  and  testes.    So  it  is  with  ttie  Hemiptera. 

When  we  ascend  to  tiie  tme  Nenroptera  we  see  a  greater  difference 
between  the  larva  and  tbe  imago,  and  a  third,  i. «.,  quiescent  pupal 
stage.  Here  adaptive  characters  come  in.  The  caddis  worms,  poiwi- 
bly  derived  from  Sialid  forms,  and  constmoting  tabnltw  cases,  acquired 
oyllndriofd  instead  of  flattened  bodies;  rapidly  feeding  up,  they,  by 
some  means,  acquired  the  habit  of  resting  in  closed  cases,  aud  dur- 
ing this  quiescent  period  the  wings  and  genital  organs  would  become 
prematurely  developed,  nntil,  as  soon  as  the  pupal  sleep  was  euded,  the 
sexna!  povers  being  ripe,  tbe  wings  would  suddenly  attain  their  full 
development,  and  tbe  insect,  tbe  caddis  fly,  for  example,  would  both 
sexually  and  as  regards  powers  of  flight  become  highly  active. 

Given  a  few  oases  of  complete  metamorphosis  in  the  Keuroptera,  es- 
pecially I^iryganeidee  and  Sialidse,  we  can  explain  the  origin  of  a  meta- 
morphosis in  the  higher  orders.  As  the  Goleoptera  have  probably  de- 
scended fVom  lost  forms  resembling  the  SiaUd  fi'enroptera,  and  the 
Ivepidoptera  and  Triohoptera  tKm  a  common  stock,  the  Diptera  and 
Hymeneptera  being  also  probable  ofbhoots  from  the  primitive  Liepi- 
dopteroos  stock,  it  is  easy  to  see  how  the  m^ority  of  insects  which  be- 
long to  the  metabolous  orders  should  all  have  acomplet«  mettunorpbosis, 
this  being  secondary  and  adaptive  in  its  nature. 

THE  BMBBX'OI.OaiGAL  DBTELOPMBRT  OP  OSTHOPTEBOUB  IHBECTS. 

In  order  to  elucidate  the  earliest  steps  in  the  development  of  the 
locust,  so  as  to  complete  far  as  possible  our  knowledge  of  tbe  nat- 
ural history  of  tbe  locust,  as  well  as  to  ezatnine  the  embryology  of  a 
typical  orthopterons  insect,  the  following  researches  were  under- 
taken.   The  results  are  imperfect  and  ft-agmentary,  as  it  was  not  easy 
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to  obtain  Aill  series  of  eggs  laid  tram  the  time  of  ovipositioB  to  that  of 
hatching.  Out  dxamioatioa  of  eggs  oonflrms  what  Ur.  Biley  had  pre> 
viouBl;  stated,  that  the  yoaDg  develop  in  tlie  aottuau,  though  most  <rf 
thnm  delay  hatching  until  the  spring.  Froin  cor  obeervations,  it  ap-  ' 
pears  that  the  embryo  locast  begias  to  develop  as  soon  as  the  eggs  are 
impregnated,  this  act  taking  place,  as  veil  known,  doiring  oviposition 
in  the  soiL  The  embryo,  probably,  passes  throngh  the  earlier  and 
indeed  nearly  all  the  embryonic  stages  before  winter  sets  in;  the  em- 
bryo being  nearly  or  quite  ready  to  hatch  probably  within  a  month 
after  t^e  eggs  are  laid.  It  is  therefore  not  surprising  that  a  few  on- 
osually  warm  days  in  November  or  early  December  may  cause  an  ac- 
celeration in  the  devdopment  of  the  embryo,  and  that  yoang  loooBts 
should  then  hateh,  white  the  nl^}ority  of  young  do  not  batch  until  the 
following  spring. 

The  only  observations,  so  far  as  we  are  aware,  on  the  embryology  of 
any  orthopterous  inaect,  are  those  of  Dr.  Anton  Dohra,  on  some  stages  in 
the  developmeutof  the  European  mole  cricket,  published  tu  Hiebold  and 
KSUikei's  Zeitschrifc  fiir  wissenachaftliche  Zoologie,  xzvi,  1876  (with 
no  illnstrationa). 

In  this  paper  Dr.Dohm  showed  that  in  Gryllotalpa,orthe  mole  cricket, 
the  primitive  streak  incloses  the  yolk.  On  the  sides  and  at  each  end  the 
primitive  band  is  continued  into  a  membrane,  which  passes  around  it 
and  envelops  the  embryo;  liiis  is  the  amnion.  The  serous  membrane  ia 
likewise  present  and  seems  to  be  united  with  the  amnion  into  one  mem- 
brane. 

The  position  of  the  embryo  at  this  time  is  such  that  the  head  begins 
at  tbe  middle  point  of  the  back  part  of  the  egg,  the  mouth  api>endages 
on  the  anterior  pole,  the  ventral  segments  on  the  ventral  side,  and  the 
anas  now  is  situated  on  the  hindor  pole  of  the  egg. 

In  this  position  and  when  the  appendages  have  already  reached  a 
considerable  size,  Dohm  noticed  the  first  ^pearaooe  of  motion  in  the 
embryo.    This  consiate  of  slight  contractions  of  a  thin  membrane. 

Dr.  Dohm  observed  bow  both  leaves  of  the  embryonal  skins  are 
united  before  the  head,  how  their  cells  undergo  a  fat^  degeneration, 
how  the  skin  becomes  thinner  and  more  transparent,  and  how  in  other 
parte  of  the  membrane  a  kind  of  streak -formation  sete  in,  while  tbe  cclla 
seom  arranged  in  rows.  At  the  same  time  the  whole  membrane,  which 
until  now  has  laid  directly  against  the  inner  egg-membrane,  is  seen  to  ODD. 
tinuoualy  contract,  so  that,  finally,  the  entire  interspace  which  separated 
it  from  the  embryo,  es]>ecia1ty  on  tbe  fore  body,  disappeared,  while  tbe 
appendages  which  extended  out  free  into  this  space  were,  by  the  pres- 
sure of  the  embryonal  skins,  pressed  into  tbe  primitive  band,  so  that  they 
were  not  to  be  seen.  Shortly  the  whole  embryo  lay  like  a  ball  witbin 
the  egg-skins. 

The  digestive  canal  of  insect-embryos  consiste  of  three  portions:  fore, 
middle,  and  hind  gut.    The  formation  of  these  three  parte  does  not  teke 
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place  at  the  same  time  and  in  the  sfune  way,  the  fOTe  and  hind  gut 
forming  dret  and  eimtiltaDeoaBly,  by  an  invaginatioD  of  the  oater  germ- 
layer  (ootoderm  or  Mioblatt)  while  the  oella  of  tbe  mid-gat,  aa  Dohm 
states,  arise  directly  from  the  yolk.  The  resorption  of  tbe  food  goes 
on  in  the  mid-gat,  the  reealte  of  digeatlon  passing  tbroagh  the  walls 
of  this  port  of  the  intestinal  tract  to  mix  with  tbe  circulatory  flaid 
or  blood.  On  the  other  hand,  the  fnnotion  of  tbe  hind  gat  is  that  of  an 
nrinary  bladder,  since  the  Malpighian  vessels  open  into  it.  Dohm  oon- 
drms  Biltachli's  observations  made  on  the  embryo  of  the  honey  bee,  that 
tbe  nrinary  or  Malpighian  vessels  arise  from  the  oater  germ-layer.  Like 
the  Malpighian  tubes,  the  salivary  glands  and  the  tracheal  are  ofbhoots 
of  the  ectoblaat,  as  shown  by  Biiteohli.  Likewise,  as  shown  by  Oanin, 
Dohm  claims  that  the  ovaries  arise  irom  the  hind  gat,  which  it  will  be 
remembered  is  an  invaginated  portion  of  the  eotoblast.     ■ 

For  the  cntting  and  monnting  of  the  sections  of  locust  eggs  which  I 
studied,  I  am  indebted  to  U> .  Norman  N.  Mason,  of  Providence,  B.  L 

I.  Development  of-  Oaloptenv*  atUmis. 

The  earliest  stageobserved  was  in  a  mass  of  eggaof  Oatoptenus  atlania 
Biley,  which  were  sent  me  from  Missonri  by  Prof.  0.  V.  Biley,  vtltii  the 
label  "eggs  of  0.  atlania,  laid  10  days."  These  eggs  were  laid  in  the 
autumn,  and  the  embryos,  as  seen  by  the  following  acconnt,  were  already 
far  advanced,  the  body-segments  and  appendages  having  appeared,  the 
eyes  being  indicated,  the  brain  and  nervous  cord  being  well  formed,  and 
the  cesophagns  and  crop  (stomodceum)  and  hind  gat  (proctodicam)  being 
indicated,  so  that  tbe  embryos  had  probably  nearly  reached  the  stage 
represented  by  Fl.  XYI,  Fig,  1,  of  0,  tpretiu. 

This  shows  that  development  in  the  eggaof  those  locasts  which  deposit 
their  eggs  in  the  autumn  goes  on  rapidly,  and  that  the  embryo  is  nearly 
perfecUy  formed  and  about  ready  to  batch  in  the  early  aatamn.  As  is 
well  known,  some  locusts  (0.  aprettts)  do  hatch  in  the  late  aotumn  in  mild 
weather,  while  the  rale  is  that  the  young  hatch  out  in  March  and  April. . 
At  all  events,  it  is  proved  by  finding  the  embryos  so  &r  advanced  ten 
days  after  ovipositlou,  that  development  begins  as  soon  as  the  eggs  are 
deposited,  and  that  the  embryo  is  nearly  perfected  and  about  read^'  to 
hatch,  until  tbe  approach  of  winter  arrests  the  final  stages  of  develop- 
ment of  the  embryo,  a  few  worm  days  in  spring  enabling  it  to  complete 
its  growth  and  to  batch. 

The  drawings  on  Plates  XX  and  XXI  represent  the  earliest  observed 
stages  of  Oaloptenut  atlanit ;  it  having  been  impossible  to  obtain  the 
freehly-Iaid  eggs  of  Oaiopteniu  aprttua  within  the  last  two  or  three  years, 
owing  to  the  general  scarcity  of  the  locust  and  of  local  observers  who 
could  collect  tfaem.  To  observe  any  earlier  stages  than  those  figured 
it  would  be  neoessary  to  secure  the  eggs  as  soon  as  laid,  and  then  to 
place  examples  of  tiiem  in  alcohol  or  in  hardening  fluid,  according  to 
18  E  0 
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Bobretakj's  method,  at  intervals  of  a  day  nstil,  Bay,  the  exptratum  of 
ten  days. 

The  specimens  were  preserved  in  alcohol  of  ordinary  atrengtii,  not 
having  been  hardened  by  any  reagent,  snch  as  chromic  acid,  and  the  see- 
tions  were  cnt  by  Mr.  K,  N.  Mason,  of  Providence,  who,  after  having 
hardened  the  eggs  in  abeolate  alcohol,  then  placed  tbem  in  dissolved 
gam  arable,  having  previoos  to  ootting  stained  the  eggs  in  jnoro- 
oarmiue. 

The  embryo  was  cnt  into  thirty-fonr  sections,  some  of  them  passing 
through  the  limbs  (see  PI.  XX,  Fig.  1),  which  shows  that  the  procephaUe 
lobes,  the  month  parts  and  legs  had  been  indicated,  and  that  the  embryo 
was  nearly  as  far  advanced  as  that  represented  on  Fl.  XVI,  Fig.  1. 

}fervoiu  tyatem  and  a/a. — At  this  time  the  nervous  system  la  wdl 
developed,  tbe  brain  being  now  nearly  as  large  In  proportion  to  the  bead 
and  to  the  Bucceeding  segments  as  in  the  nearly  mature  larvee  figured  in 
the  chapter  on  the  brain  of  the  locost  in  the  Second  Beport  of  the  United 
States  Entomological  Commission,  Plate  XIL  At  this  time,  as  seen  in 
PI.  XX,  Fig.  1,  tiie  two  hemispheres  of  the  brain  [br]  are  indicated,  bnt 
there  are  as  yet  no  signs  of  a  difi'erentiatioa  of  the  brain  into  the  cere- 
bral lobes  and  antennal  lobes  of  the  advanced  embryo  figured  on  PL  XII 
oi  our  Second  Beport. 

The  optic  ganglia  (Fig.  1,  op.  g.)  are  large,  and,  like  the  brain,  com- 
posed of  minute  ganglion-cells.  The  sabcesophageal  ganglion  is  now 
about  twice  as  large  a8  those  of  the  ventral  cord.  A  section  of  one  at 
the  thoracic  ganglia  la  represented  on  PL  XIX,  Fig.  3. 

The  eyes  are  now  clearly  indicated  and  of  comparatively  large  size 
(PL  XX,  Fig.  1).  The  rows  of  cells  radiating  outward  tram  the  periphery 
of  tho  optic  ganglion  are  well  indicated,  showing  that  at  this  date  and 
probably  at  an  earlier  period  the  separate  divisions,  or  those  correqwnd- 
ing  to  the  simple  eyes,  are  indicated.  The  eyes  of  the  embryo  of  0. 
tpretua  at  a  later  date  are  represented  at  PL  XVI,  Fig.  4,  when  tbe 
oones  and  rods  are  clearly  developed. 

The  heart  is  now  welt  developed  (PI.  XX,  Pigs.  3  and  4),  and  fh>m 
what  we  have  seen,  as  indicated  in  Fig.  4,  the  mode  of  cnlgin  is  as 
claimed  by  Dohm.  As  seen  by  the  section  represented  by  Fig.  4,  the 
walls  of  the  heart  at  tliis  time  are  formed  of  a  continuation  of  tbe  am- 
nion which  merges  into  the  walls  of  the  heart.  The  membrane  form' 
ing  the  heart  is  formed  beneath  and  above  of  a  single  ro,w  of  epithelial 
cells,  which  on  the  sides  become  double,  or,  as  seen  on  the  right  side 
of  the  figure,  about  four  rows  deep.  From  this  it  would  appear  that 
the  view  of  Dohm  that  the  heart  originates  as  a  loop  of  the  eotoblast, 
which  becomes  constricted  and  finally  forms  a  separate  tube,  is  a  more 
correct  one  than  the  opinion  of  Kowalevsky  that  it  is  formed  by  the 
union  of  what  were  originally  independent  mesoblast-cella.  The  con- 
tents of  the  heart  are  very  finely  grannlar,  the  granules  as  a  mle  not 
much  if  any  larger  than  those  in  the  small  cells  forming  the  amnion  <» 
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the  eenular  vail  of  the  heart  itself.  Ko  nnclei  conid  be  detected  among 
these  graDnles. 

The  traehea. — The  tracheal  system  at  this  period  coald  not  vith  cer- 
tainty be  made  oat  in  onr  sectiODS,  although,  as  will  be  seen,  the  urinary 
or  Malpighian  tnbea  are  clearly  indicated.  Only  two  or  three  sections 
(Fig.  3  tr)  show  clearly  vhat,  judging  from  Hatschek's  figures,  we  sup- 
pose to  be  a  section  of  a  main  tracheal  tube.  This  section  is  evidently 
through  one  of  the  anterior  segments  of  the  thorax  as  it  passes  through  a 
pair  of  legs  (I).  But  in  the  sections  posterior  to  this,  especially  the  ab- 
dominal one,  the  organ  vhich  we  judge  to  be  the  trachea  does  not  reap- 
pear, nor  are  there  any  indications  of  sections  of  smaller  tracheal  tubes 
to  be  found,  unless  the  circle  of  cells  in  the  section  of  the  leg  (Fig.  3,  tr  f) 
be  such,  though  the  preparations  are  good  enough  to  show  tbem  if  they 
were  present.  The  body  or  organ  which  I  provisionally  regard  as  the 
first  indication  of  the  main  lateral  trachea  (Fig.  3  tr  and  3  a)  lies  out- 
side of  the  yolk,  and  is  clearly  the  result  of  an  invagination  of  the  ecto> 
blast.  It  is  situated  directly  above  the  Insertion  of  the  limb  (t),  at  the 
place  where  we  should  natnrally  look  for  the  first  indications  of  the 
trachea.  Its  stmctore  at  this  period,  as  seen  in  Fig.  3a,  is  nearly  the 
same  aa  in  the  Lepidoptera  (compare  Hatschek's  Taf.  II.  Fig.  3  fr),  there 
being  an  onter  layer  of  cylindrical  epithelium,  with  often  large  nuclei, 
-while  OiB  cylindrical  cells  are  replaced  by  an  inner  mass  of  polygonal 
cells. 

Tke  digettive  canal, — A.t  this  period  the  two  extremities  of  the  digest- 
ive canal  have  been  formed  by  the  infolding  or  invagination  of  the  ecto- 
blast  (epiblast).  It  will  be  remembered  that  the  first  section  of  the  canal, 
which  becomes  in  the  adult  the  mouth,  cesophagus  and  crop,  is  in  the 
embryo  called  the  ttomodcEuvn;  and  the  third  section,  corresponding  to 
the  rectum  and  intestine,  is  called  the  proetotUewm.  In  the  first  section 
throQgh  the  brain  and  eyes  the  microtome  passed  through  a  portion  of 
the  Ktomodamn.  It  is  seen  to  be  composed  of  the  usual  two  sub-layers, 
the  inner  or  glandular  (Darmdriisenlage)  and  the  outer  (Darmfaserlage) 
or  fibrous  layer. 

Taming  now  to  t^ieproetodoHm  (compare  PI.  XXI,  Fig.  S,  8a),  showing 
the  first  and  third  sections  of  the  digestive  tract  at  a  little  later  stage, 
while  the  middle  section  or  future  stomach  (mesenterou)  is  undeveloped), 
Figs.  6-4  represent  different  sections  through  the  proctodeeum,  which  is  a 
short  thick  tube,  with  the  glandular  and  fibrons  layer  already  developed. 
Fig.  6passes  through  the  anterior  end,  and  Fig.  8  through  the  rectum  and 
anus.  Fig.  S  shows  clearly  the  primitive  opening  into  the  rectum,  the 
ectoblast  having  grown  or  pushed  in  from  the  hinder  end  of  the  blasto- 
derm, the  ends  of  which  are  cut  through,  as  seen  in  Figs.  7,  S,  8  a,  961. 
The  glandular  layer,  composed  of  cotamnar  epithelium,  is  seen  to  be 
completely  formed,  while  tiie  polygonal  cells  of  the  fibrous  layer  are  seen 
to  be  splitting  off  or  separating  from  the  original  ectoderm^  layer.  The 
latter  is  seen  to  be  continuous  with  the  amnion  {am) ;  the  doable  rows  of 
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the  glandnlar  layer  finally  beoomiof;  a  bIbkIa  rov  of  amaiotic  cells  vlikh 
pass  up  doraally  tovarde  and  finally  appear  to  surroaDd  a  cavity  {dof) 
vbich  may  possibly  be  the  remnanta  of  tlie  "dorsal  plate"  of  Kons- 
levsky  and  Dohm  (see  Balfonr's  Cqmparative  Embryology,  i,  p.  333,  Fig. 
186.  Our  aections  are  here  imperfect,  leaving  a  doubt  in  my  niiDd 
whether  the  organ  {dof)  ia  not  formed  by  a  growing  up  of  the  ectobla!.!, 
as  Bohrn  states,  towards  the  dorsal  region,  forming  a  provisional  tube. 
It  is  doubtful  whether  at  this  stage  the  heart  reaches  as  far  back  as  tlie 
proctodsenm ;  and  the  sections  in  front  (Figs.  3, 4,  S)  show  the  heart  vei.v 
clearly,  with  a  thick,  definite  wall,  and  situated  next  to  the  serons  mm- 
brane.  On  the  other  hand,  the  tube-like  organ  (dof)  is  less  glandular, 
with  much  thinner  walls  than  indicated  by  Kowalevsky's  figures. 

Tim  urinary  tubes. — ^At  this  stage  the  urinary  or  Malpigbian  tubes 
are  clearly  indicated  (Fig.  S  ut]  as  arising  from  the  anterior  end  of  tlie 
incipient  intestine  or  proctodteum.  In  the  section  represented  by  Pig. 
6,  the  microtome  passed  through  the  end  of  the  proctodeeum,  in  wLidi 
the  two  sub-layers,  the  ioner  or  glandular  {gl)  and  the  outer  or  fibrous 
{fl),  are  clearly  indicated,  the  origins  of  at  least  eight,  and  possibl; 
ten,  of  these  tubes  were  observed.  It  will  be  remembered  that  the 
primitive  uumberof  urinary  tubes  isfonr.  According  to  the  observatiuua 
of  Dohrn,  these  tabes  develop  from  two  primitive  pairs  of  tubes  Irom 
the  proctodieum.  Hatsohek,  Taf.  Ill,  Fig.  7,  shows  the  mode  of  ongin 
by  budding  of  the  secondary  tubes  from  the  primary  ones.  The  nriuai)- 
tubes  are  plainly  seen  to  be  hollow;  they  are  now  quite  long,  as  loag 
pieces  are  seen  cut  off  and  lying  about  in  different  places  in  the  section, 
and  the  microtome  also  passed  through  them  in  section,  as  seen  at  uf. 
Their  origin  from  the  glandular  layer  of  the  primitive  intestine  is  not 
clearly  seen  at  tliis  stage,  as,  judging  by  one  section,  there  is  not  seen 
to  be  any  close  connection  at  this  period  with,  the  inner  or  glandular 
sub-layer  of  the  prootodfcum. 

ISo  traces  of  the  sexual  glands,  that  I  could  discover,  appear  at  this 
stage. 

The  yolk  celU. — At  the  period  represented  by  Figs.  3  and  6  (PI.  XX), 
tbero  is  seen  to  be  a  very  fine  net- work  of  irregular,  angular,  very  inin- 
ate  masses  of  protoplasm,  which  spread  through  the  yolk-mass.  Id 
some  of  the  triangular  masses  a  minute  nucleus-like  body  not  mncb 
larger  than  the  granules  is  to  be  seen. 

In  close  relation  with  this  singular  network  of  protoplasm  inclosing 
the  colossal  yolk  cells,  and  which  stains  a  delicate  red  with  picro-car- 
mine,  are  large,  usually  rounded  masses  of  protoplasm.  They  aro  not, 
however,  well-developed  cells,  bnt  may  rather  be  compared  with  the 
nuclei  of  cells.  Some  of  them  appear  to  possess  aminute  nncleolus.  We 
regard  these  as  nuclei  of  the  yolk  cells,  each  yolk  cell  containing  from 
about  six  to  eight  of  them. 

Figureda  represents  a  portion  of  a  yolk -ball  with  its  protoplasmic  wall, 
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enlarging  into  anKebtfom)  or  triangular  masseB  at  the  comers  between 
tlie  polygonal  yolk-balls.  From  these  thia  walls  fibers  are  Bent  off  to 
the  ronnded  nnclei  within,  with  whtoh  are  also  associated  scattered  an- 
gular masses  (an).  We  jndge  from  these  two  sets  of  bodies,  the  ronnded 
and  the  amcebiform,  that  the  nuclei  of  the  yolk  cells  ore  in  an  active 
state  of  proliferation. 

A  pecoliarity  in  the  relation  of  the  yolk  grannies  to  one  another  we 
bnve  never  seen  mentioned.  They  appear  to  be  attached  to  the  yolk-oell- 
wail  by  very  slender  pediceU  or  fibers,  sometimes  as  many  a«  five  or  six 
such  fine  strings  or  fibers  holding  the  larger  grannies  in  place ;  while 
those  grannies  in  the  interior  of  the  yolk  cell  are  attached  to  each  other 
by  slender  fibers.  The  grannies  are  more  nnmerons  in  the  center  of 
tlie  yolk  cell  than  near  the  periphery.  These  fibers,  like  the  grannies 
themselves,  are  not  stained  by  pioro-carmine;  the  yolk  grannies  are  also 
colorless,  not  receiving  a  stain,  being  filled  with  a  clear  fluid,  and  are 
not  sufficiently  nnmerons  to  be  crowded  together,  henoe  they  retain 
their  original  spherical  form. 

We  were  unable  in  oor  sections  of  O.  attanit  to  detect  any  entoblas- 
tio  or  m^oblastic  cells,  either  ftee  in  the  yolk  or  in  layers. 

IX.  JDeii«Io2mmt  </  CalpptmiM  tprettu. 

I  received  in  the  winter  of  18S1  a  mass  of  eggs  taken  ftom  the  earth 
at  iN'ephi,  Utah,  January  7,  which  had  been  deposited  the  previous 
autumn.    They  were  kept  in  a  sunny  room  heated  ftvm  60°  to  70°  F. 

Plate  XVII,  Fig,  1, 1  a  represents  the  earliest  stage  (oboerved  January 
26, 1881).  At  this  time  the  embryo  lay  on  one  side  of  the  yolk,  but  not 
immersed  iu  it,  the  primitive  segments  decreasing  in  size  fh)m  the  pro- 
cephalic  lobes  to  the  end  of  the  abdomen.  The  embryonal  membranes 
are  not  indicated  in  the  figures.  The  procephalio  lobes  are  nearly  as 
long  as  deep,  and  the  eyes  are  already  indicated.  The  bead  is  seen  to 
be  composed  of  two  regions,  the  procephalio  lobes,  and  the  tergal  por- 
tion of  a  second  segment.  This  segment  we  are  disposed  to  regard 
as  the  fourth  (second  maxillary  or  labial),  and  it  may  be  compared  with 
the  very  distinct  fourth  cephalic  artbromere  of  Diplaz,"  a  dragon  fly.  Of 
the  three  thoracic  segments  the  last  is  rather  longer  than  the  oilers. 

Plate  XYI,  Fig.  1  (observed  January  23),  represents  a  more  advanced 
embryo,  which  had  been  removed  ft^m  the  egg  and  slipped  ont  apon  the 
surface  of  a  live-box.  The  nervous  system,  consisting  of  the  brain  and 
succeeding  ganglia,  is  now  clearly  indicated,  as  are  also  the  tracheal  sys* 
tern  and  spiraules. 

As  regards  the  nervons  system,  the  brain  and  optic  ganglia  are  indi- 
cated; the  eyes  begin  to  show  a  reddish  tint.  The  ganglia  of  the  ventral 
'  chain  are  14  or  15  in  all,  including  the  brain,  as  better  seen  in  PI.  XVII, 
Fig.  2,  than  in  the  present  figure.    Thus  there  are  two  ganglia  in  the 
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head:  one  Iq  each  tiioraoic  iiegmeiit;,  and  one  in  each  of  the  ten  abdomi- 
nal segments. 

There  are  two  main  tracheal  stems  indicated  at  tbU  date,  the  tracbeie 
at  this  time  consistingof  masses  of  yolk  globules.  iDneariyeaohaegmeitt 
aresmaller  coaueoting  branches,  while  small  branches  pass  oatvtutt  fiom 
the  outer  tracheal  stem  (tr')  to  the  stigmata.  So  branches  were  traced 
into  the  head,  and  the  two  main  trunks  appeared  to  be  nuited  in  tlie 
fourth  cephalic  segment,  where  they  expand,  and  at  the  end  of  the  abdo- 
men they  unite  in  the  ninth  segment.  The  stigmata  were  small,  with  ii 
central  depression,  the  area  of  invaginatioa. 

The  moat  interesting  featnre  at  this  stage  is  the  primitive  mouth  or 
cesophagus  and  fore-stomach  or  gtomodeeum  {tt).  This  is  seen  to  be  a 
sac,  the  result  of  invagination,  aud  it  has  a  double  wall,  with  the  square 
month  opening  at  the  anterior  eud.  The  not«h  behind  the  month  may 
possibly  be  the  point  where  the  nidimeu  tary  pToventricnlus  begins.  The 
prinutive  intestine  or  proetodatan  (jpr),  has  the  same  stractore  appai- 
ently  as  the  stomodaum.  There  was  uo  appearance  at  this  sta^  of  a 
mid-gut  or  mesenteron.  At  the  back  part  of  the  head  was  a  mass  of 
yolk  cells  extending  from  near  the  posterior  part  of  the  stomodieuu 
outwards  towards  the  onter  edge  of  the  mandibiilar  segment.  I'fais  mass 
of  cells  (Fig.  1,  tat)  I  am  disposed  to  regard  as  the  first  indicationa  oi 
the  salivary  glands. 

PL  XVIII,  Fig.  3,  represents  the  fore-head  or  pre-oral  part  of  the  he»d 
of  another  embryo,  with  the  eyes  a  little  more  advanced,  and  showiug 
the  anterior  ocellus  (oc)  and  the  (esophugeal  part  of  the  stomodaeam. 

PL  XYI,  Fig.  2,  shows  the  structure  of  the  body  walls,  being  the  epithe- 
lium forming  the  integument  of  the  side  of  a  segment,  formed  by  » 
single  row  of  oval  epithelial  cells.  Fig.  3  represents  the  stmctnre  of 
the  inner  embryonal  membrane  or  "amnion,"  some  of  the  blaetodtirm 
cells  being  distinctly  nucleated. 

February  2.  A  more  advanced  embryo  was  observed  in  process  of 
turning.  PI.  XYIII,  Fig.  2,  represents  Uie  bead  and  tboi-ax  at  this  time. 
The  eyes  are  now  reddish  and  far  advanced.  The  three  ganglia  suc- 
ceeding the  brain  are  also  to  be  seen. 

In  an  embryo  observed  Febrnary  6, — perhaps,  however,  not  so  fiir 
advanced  as  the  preceding, — the  structure  of  the  eyes  could  be  observed. 
PI.  XVI,  Fig.  i,  is  a  natural  section  through  the  eye  as  seen  in  the  living 
embryo.  The  cones  are  seen  to  be  oval-oblong  cells,  with  a  distinct 
nucleus;  each  cone  is  succeeded  by  the  rod,  and  at  a  short  distance 
from  the  cone  is  the  indication  of  the  retina  {ret),  a  reddish  mass  not 
continuously  extended  from  rod  to  rod,  each  mass  with  a  dark  distinct 
nncleos. 

The  origin  of  the  ocelli  is  now  to  be  seen.  PI.  XVJ,  Fig.  5e,  represents 
a  vertical  view  of  the  procephalic  lobes,  with  the  indications  of  the  three 
ocelli.  Each  ocellus  is  seen  to  be  formed  of  several  (6  or  7)  reddish  pig- 
ment cells.    PL  XVIII,  Fig.  4,  shows  clearly  the  relations  of  the  uitenna 
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to  the  procepbalio  lobe,  vhich  is  plainly  seen  to  form  the  pleura  of  the 
first  or  aiiteDoal  segment  (arthromere),  the  anteona  being  developed 
Ax>ni  the  sternal  side,  and  the  eye  developed  on  the  tergal  side.  Tbia 
preparation  shows  clearly  (1)  that  the  procephalic  lobes  are  the  pleural 
portion  of  the  first  cephalic  or  anteDnal  segment;  (2)  that  the  antenna 
is  an  appendage  or  ontgrowth  of  the  procephalic  lobes ;  [3]  that  the  eyes 
are  a  specialized  groap  of  epidermal  cells  of  the  upper  part  of  the  pro- 
cephalic lobes,  andarenothomologaesof  theantenuEB  or  of  the  append- 
ages in  general ;  and  (4}  it  seems  to  follow  from  a  stady  of  the  relations 
and  mode  of  development  of  the  clypens  and  labmm,  that  they  arise 
between  the  procephalic  lobes,  and  probably  represent  the  tergfd  part  of 
the  antennal  or  first  cephalic  segment,  forming  the  roof  of  the  month, 
i.  e.,  closing  in  fh>m  above  the  pharynx. 

1%«  form  of  the  brain  and  ganglionic  chain  is  well  seen  in  an  embryo 
observed  February  22  (PI.  XVI,  Fig.  1).  All  the  ganglia,  from  the  brain 
to  the  last  pair,  are  seen  to  have  a  groap  of  ganglion-oellsin  the  center, 
the  periphery  being  free  from  them;  the  origin  of  the  main  nerves  for 
each  ganglion,  and  also  the  relations  of  the  ganglia  to  the  body-seg- 
ments, were  clearly  seen  in  this  embryo  in  life.  It  appears  that  there 
are  15  pairs  of  ganglia,  Including  the  brain ;  t.  «.,  two  pairs  for  the  head, 
one  for  each  thoracic  and  abdominal  segment. 

PI.  XVIII,  Fig.  1,  drawn  from  an  embryo  observed  Febmary  23,  shows 
the  relations  of  the  mandibles,  first  maxillee,  and  second  maxillte  or 
labium.  The  mandibles  remain  single-lobed;  bat  in  the  masillee,  which 
were,  as  seen  in  Pi.  XYII,  Fig.  1,  la,  single-lobed,  two  if  not  three  lobes 
appear,  the  outer  being  considerably  the  larger.  The  second  niaxilles 
also  have  aobdivided  into  two  lobes,  the  onter  or  labial  palpi  also  the 
larger.  It  thus  appears  that  the  peripheral  or  terminal  parts,  ligula, 
palpiger,  and  palpus,  are  formed  before  tbe  submentum  and  mentum; 
these  being  the  result  of  the  consolidation  of  the  second  maxillfe;  this 
takes  place  only  shortly  before  hatching. 

The  relations  of  the  cephalic  appendages  were  best  seen  in  the  em- 
bryo represented  on  PI.  XYII,  Fig.  3,  and  dr^wn  Febmary  15.  In  this 
specimen  the  first  maxilla  is  seen  to  be  divided  into  three  e<itial  lobes,  and 
situated  on  the  outer  side  of  the  mandible,  while  the  unequally  bilobed 
second  maxilla  is  situated  Just  external  to  the  end  of  the  antenna. 

At  this  time  also  the  hind  limbs  are  decidedly  larger  than  tbe  two 
anterior  pairs,  and  tbe  bind  femora  are  now  large  and  thick,  while  the 
three  main  divisions  of  the  legs  are  clearly  indicated. 

In  the  oldest  embryo,  observed  March  12,  the  limbs  are  in  abont  the 
same  state  of  development,  and  the  tracheffi  are  bat  slightly  more  de- 
veloped than  when  first  observed. 

Sections  o/embryo  aixntt  reaSy  to  Ttatch. — PI.  XIX,  Figs.  1-4,  represents 
sections  of  the  same  embryo  as  in  part  fignred  in  oar  Second  Beport, 
Plate  XII,  the  sections  of  the  bead  only  being  there  represented. 
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lU.  THB  DETELOPXEKT  OF  THE  BARE-BOBma  BEETLES  HTLUBaOFS 
AND  ZY£,EBOBU8. 

Two  Seolytid  or  bark-boring  beetles  were  observed  in  abundance,  May 
30, 1882,  near  Providence,  under  the  bark  of  white  pines  {Pintu  strobug), 
engaged  in  reproduction  and  egg-laj'ing.  The  larger  of  these  was  Ej/- 
lurgopa  pini/ex  Fitchj  the  Bmaller  Xj/leborus  calatus  Eich.***  Briugiiig 
specimens  to  my  house,  the  next  day  1  was  able  to  observe  their  habits 
more  closely.  The  following  notes  refer  entirely  to  X.  ealatus,  Xbe 
female  was  in  hei  hole,  the  end  of  her  abdomen  extending  straight  up 
oat  of  tbe  perpendicular  hole  or  "mine;"  a  male  approached  her  and 
rubbed  the  end  of  her  body  with  his  fore  pair  of  feet,  the  female  appar- 
ently responding  by  n^oving  back  and  forth  in  her  miite.  After  a  mcmeot 
or  two  the  male  visited  another  female  in  her  bole,  and  caressed  aer  in 
the  same  manner,  then  returned  to  the  first  female  and  inserted  hia  intro- 
mittent  organ  in  the  female,  the  end  of  whose  body  was  depressed,  so  as 
to  leave  a  space  between  it  and  the  end  of  the  elytra.  Union  condoueil 
for  six  minutes,  daring  which  time  the  hindermost  pair  of  feet  of  the 
male  kept  stroking  the  end  of  the  abdomea  of  its  mate,  while  its  anten- 
nte  were  vigorously  moving.  At  the  end  of  this  time  it  immediately 
withdrew  and  disappeared  down  another  hole,  the  female  descending 
her  mine.  From  these  facts  we  infer  that  the  male  of  this  species  ia 
polygamooB. 

While  boring,  at  least  in  confinement,  the  borings  or  dust  is  thrown 
out  around  the  month  of  the  mine  in  a  heap.  The  mine  or  tunnel  is 
from  an  inch  to  an  inch  and  a  quarter  long ;  at  close  intervals  on  one 
side  there  are  lateral,  deep  notehes  in  which  two  to  three  or  four  eggs 
are  irregularly  laid;  or  the  egge  are  carefully  deposited  side  by  side; 
the  lateral  notches  are  then  filled  with  borings  or  dust  by  the  move- 
ments of  the  female  in  her  main  tunnel,  the  eggs  being  enclosed  in  the 
mass  of  borings. 

Uylnrgops  does  not  make  lateral  notehes,  but  places  her  eggs  side 
by  side  in  a  single  recess  on  one  side  of  the  mine. 

PI.  XXII,  Fig.  1,  represents  tbe  egg  of  the  Xyleborns  24  hours  alter 
impregnation.  The  primitive  band  (pb)  has  completely  formed,  as  well 
as  the  serous  membrane;  the  primitive  band  lies  outside  of  the  yolk 
and  at  this  time  the  segments  are  not  indicated. 

Fig.  2  represents  another  egg  observed  June  1st.  The  segments  are 
now  clearly  indicated,  and  those  of  the  head  (a'-a<)  are  as  clearly  indi- 
cated as  those  of  the  future  thorax  (a'-a'')  or  those  of  the  abdomen 
(1-8).  The  dotted  portion  represents  the  blastoderm,  while  the  clear 
lube-liko  portions  are  the  appendages,  1-i  the  four  paird  of  appendages 
of  the  head,  and  I-III  the  three  pairs  of  lugs.  The  amnion  {am)  or  in- 
ner membrane  is  now  entirely  formed ;  the  cells  much  smaller  than  those 
of  the  outer  or  serous  membrane  («sr). 

■H I  un  Indebted  (o  the  Undoew  at  Dr.  G.  H.  Eorn  for  ths  IdenllflcMJon  of  tU>  apeolM. 
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A  feature  we  have  observed  in  tliese  eggB,  which  are  very  transpa- 
rent, is  the  protoi)lasniic  threada  (th)  which  connect  the  ceils  of  the 
aiDDion  with  one  or  two  of  those  of  the  serous  membrane.  These  are 
also  seeu  in  F\g.  2a.  They  appear  usually  to  be  forked  alter  origiuatiog 
from  the  amniotic  cells.  I  have  never  seen  these  threads  before,  nor 
have  they  beeu  noticed  by  embryologistfi,  so  fkr  as  I  am  aware. 

Fig.  3  is  a  dorsal  view  of  the  embryo,  representing  the  procephalic 
lobes,  or  two  sides  of  the  epicranium  or  head;  the  clypeus  in  Fig.  2  {cl) 
is  seen  to  be  a  lobe  projecting  over  the  anteunce  {ant). 

{Fig.  4,  drawn  by  Dr.  Gissler,  represents  a  farther  advanced  stage,  In 
Hylurgops,  the  end  of  the  abdomen  (ab)  having  retreated  from  the  back 
of  the  head.) 

Fig.  5  represents  an  embryo  Xyleboras,  observed  June  3d.  The  head 
is  now  distinctly  differentiated  from  the  rest  of  the  body ;  the  indica- 
tions of  the  head-segments  have  disappeared,  the  four  pairs  of  append- 
ages (1-4)  being  clearly  indicated,  as  well  as  the  clypeus  (ely).  In  this 
embryo  the  indications  of  eleven  pairs  of  spiracles  were  observed  (sp'- 
8p"),  and  it  is  interesting  to  note  that  in  each  thoracic  segment  there  ia 
at  first  a  pair  of  spiracles,  though  the  prothoracic  pair  is  the  largest  and 
best  developed.  The  spiracles  are  superflcially  coaiposed  of  a  circle  of 
ectodermal  cells,  which  surround  a  depression  of  tubes,  resulting  ttora 
a  local  inpnshingor  invagination  of  the  eotoblast.  Whether  the  donble 
series  of  grannies  (fr),  which  appear  to  originate  fh>m  the  stigmata,  are 
the  genns  of  the  traohefe  or  not,  we  were  unable  to  definitely  state,  but 
I  am  inclined  to  think  that  they  are. 

The  presence  at  first  of  three  pairs  of  thorade  embryonic  stigmata  is  a 
matter  of  great  interest,  because,  as  seen  in  Figs.  8  and  9,  the  late  embryo 
or  freshly  hatched  larva  has  bnt  a  single  pair  of  stigmata,  i.  e.,  those  sit- 
uated in  the  prothorax.  I^ow  ft  is  difficult  to  explain  the  presence  of 
these  temporary,  embryonic,  meeothoracic  and  metathoracic  stigmata, 
unless  the  ancestors  of  these  and  othw  insects  bad  them  iu  each  segment 
of  the  thorax.  In  this  connection  we  may  refer  tiie  reader  to  9ur  article 
on  the  primitive  number  of  spiracles  iu  winged  insects,  published  in  tJie 
American  Ifaturalut,  voL  8,  Sepb  1874,  in  which  we  took  the  ground 
that  the  normal,  primitive  number  of  pairs  of  spiracles  is  eleven,  and 
tliat  probably  the  larvie  of  the  different  groups  of  winged  insects  had 
originally  a  pair  on  each  thoracic  segment. 

The  remaining  figures  were  drawn  by  Dr.  G.  F.  Oissler,  and  represent 
the  later  stages  of  the  embryo  Hylurgops.  In  Fig.  7  the  mouth-parts 
are  elaborated,  the  labial  and  maxillary  palpi  being  differentiated. 

Fig.  8  repreaente  a  freshly  hatched  Hylurgops,  which  is  1.5  ■<>"  in  length. 
The  head  is  very  large,  wbUe  the  spiracles  are  distinct,  and  the  stomach 
(«f), intestines (i),  and  rectum  (r)  are  distinctly  vuible.  It  will  be  seen  that 
the  rudimentary  feet  of  the  early  embryo  have  disappeared.  When  the 
]arve  hatch,  as  soon  as  they  are  free  from  the  shell,  according  to  Dr. 
Gissler's  observations,  they  attach  themselves  to  the  surface  of  the  bark 
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In  tbe  manner  seen  at  Fig.  a,  and  tom  uroand  for  half  an  hoar  before 
beginning  to  fead.  Fig.  9  b  represents  one  of  theae  larvce  at  this  time. 
Fig.  10  was  drawn  by  Dr.  Oiaaler  to  represent  the  end  of  the  body  of 
one  of  these  laivie,  to  show  the  form  of  tbe  infya-tinal  saeker-like  ex- 
tiemityofthol&iit  abdominal  segment,  which  ia  prodaoed  and  soft  at  the 
end,  with  perhaps  temporary  dermal  glands  to  secrete  an  adhesive  Unit). 
The  auQS  ia  seen  to  project  abore  and  t>eyotid  this  snclcer,  r  repreneutiug 
the  rectum,  i  the  intestine,  and  if  the  pyloric  end  of  the  stomach. 

The  general  mode  of  development  of  these  two  Scolydd  beetles  exactly 
agrees  with  that  of  tbe  Ourculioaid»  or  tme  weevila,  as  described  and 
figured  in  the  author's  note  on  the  development  of  AUelabiu  rhoU  in  his 
Embryological  Slodies  on  Hexapodoos  Insects.  ** 

IT.  TITE  HDMBER  OF  SEaUENTS  IN  THE  HEAD  OV  VmSQSD  IKSB0T3. 

By  a  Btndy  of  the  structure  of  the  head  of  ad  alt  insects  it  is  very  dUB- 
cult,  if  not  impossible,  to  determine  the  number  of  segments  in  the  head 
of  winged  insects.  The  number  as  given  by  different  authors  is  veiy 
variable,  while  it  is  popularly  supposed  that  the  head  corresponds  to  a 
single  segment,  and  that  the  different  pieces  are  simply  "subsegments.* 
We  will  quote  from  Newport,  article  Ineecta,  in  Todd's  Cycloptedia  of 
Anatomy  and  Physiology,  the  views  generally  entertained  on  this  sub- 
ject. 

"According  to  the  investigations  of  the  most  carefid  observers,  8a- 
viguy,  Audouin,  Maclesy,  Eirby,  Uarus,  Strauss-Durchbeim,  Kewraan, 
and  others,  every  segment  of  the  perfect  insect  Is  made  up  of  dietJnct 
parts,  not  always  separable  from  each  other  or  developed  to  the  same 
extent,  but  existing  primarily  in  all.  It  is  also  believed  that  the  head 
itself  is  formed  of  two  or  more  segments,  but  the  exact  number  which 
enter  into  its  composition  is  yet  a  question.  Bo  nncertain  are  the  opin- 
ions held  upon  this  subject,  that  while  Burmeister  recognizes  only  two 
segments,  Cams  and  Audouin  believe  there  are  three,  Macleay  and  Sew- 
man  four,  and  8trau))s-Dnrokheim,  even  so  many  as  seven.  These  dif- 
ferent coDclasioDS  of  the  most  able  Investigators  appear  to  have  u-isen 
chiedy  fW>m  too  exclusive  examinations  of  the  head  in  perfect  insects, 
without  reference  to  the  corresponding  parts  in  larvse.  It  is  only  by 
comparing  tbe  distinctly  indicated  parts  of  the  head  in  the  perfect  insect 
with  similar  ones  in  tbe  larva  that  we  can  hope  to  ascertain  the  exact 
number  of  segments  of  which  it  is  composed.  In  the  head  of  the  perfect 
insect  there  ought  to  be  found  some  traces  of  all  the  segments  which 
exist  in  the  larvce  of  the  same  species,  and  in  that  of  the  more  perfectly 
developed  larrse  that  undergo  a  true  metamorphosis  there  onght  in  like 
manner  to  be  found  the  rudiments  of  all  the  segments  in  the  least 
perfectly  developed.    Kow,  the  common  larva  of  the  Diptoroos  insect, 
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the  maggot  of  the  flesh  fly,  ia  one  of  the  loweat  forma  we  have  yet  exam* 
iued,  and  we  hare  already  seen  that  its  head  appears  to  be  formed  of 
four  and  perhaps  even  of  five  segmeate.  Thia  is  the  greatest  uamber 
yet  noticed  in  the  head  of  the  larva  of  any  species.  If,  therefore,  we  can 
trace  the  like  number  in  tlie  bead  of  a  jwrfeot  iiisect,  we  may  fairly  ooa* 
elude  that  this  is  the  normal  Dumber  of  segments  throughout  the  olaas. 
The  head  of  the  great  water-beetle,  Hj/drOu»  pieem,  is  remarkably  well- 
fitted  for  exemplifying  the  uamber  of  segments  of  which  the  head  is 
origijully  composed,  the  remains  of  four  of  the  segments  being  distinctly 
marked;  and  it  also  afi'ords  as  a  proof  of  the  corcectueas  of  the  opinions 
advanced  by  Savigny  and  others,  chat  the  organs  of  manducation  are 
the  proper  articolated  members  of  distinct  segments,  and  are  perfectly 
analogous  to  the  proper  organs  of  locomotion. 

t'We  shall  first  describe  the  parts  of  which  the  head  is  composed,  and 
th«i  endeavor  to  explain  the  manner  in  which  these  parts  have  been 
developed  from  several  segmente  to  form  the  perfect  craninm  and  its 
appendage&  It  has  hitherto  been  customary  with  naturalists  to  desig- 
nate the  head  the  first  segment  of  the  body,  and  as  every  change  in,the 
uomenclatiire  of  a  distinct  part  ought  always  to  be  avoided,  unless  pos. 
itively  required,  through  fear  of  creating  confusion,  we  shall  not  deviate 
on  the  present  occasion  from  the  edtablished  mode ;  but  when  speaking 
of  it  as  a  whole  shall  consider  it  the  first  segment,  while  the  aggregation 
of  segments  of  which  it  is  composed  we  shall  desigaate  individually  aub- 
aegments,  diatioguishing  them  numerically  in  the  order  in  which  they 
appear  to  exist  in  the  earliest  condition  of  the  fietal  larva.^ 

If  we  apply  the  law  enunciated  by  Savigny,  and  which  holda  good  as 
a  rule  throughout  the  Hexapod  Insects,  i.  a,  that  each  segment  of  the 
body  of  insects  bears  but  a  single  pair  of  jointed  appendages,  we  find 
that  as  the  head  of  insects  is  provided  with  four  pairs  of  appendages, 
viz.,  the  antenuiB,  mandibles,  first  maxillse,  and  labium  (or  second  max- 
illffi),  there  must  be  four  corresponding  segments. 

While  the  subject  becomes  clearer  when,  with  Newport,  we  examine 
an  insect  iu  the  larva  state,  the  fact  that  the  bead  of  insects  is  really 
composed  of  bat  four  segments  becomes  readily  demonstrated  vhen  we 
examine  tiie  embryo  at  an  early  stage  of  its  existence.  In  our  embryo- 
logical  studies  on  the  Tbyeauurons  insects  (laotoma),  on  Nentopterous 
insects  (Diplax).  on  the  beetles  and  the  flea  and  Hymenoptera  (Nematua 
ixntrieogwi),  our  attention  was  specially  directed  to  this  poiut,  and  it 
appeared  very  plain  and  easily  demonstrable  that  the  head  of  winged 
insects  of  all  orders  consists  of  four  segments  (arthromeres)  and  no 
more.™ 

An  inspection  of  the  figures  published  by  the  difi'ereut  writers  on  the 
embryology  of  insects  appears  to  confirm  this  view,  and  in  our  "  Guide 
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to  the  Stndy  of  Insects"  (p.  20)  we  have  given  a  tabalar  view  of  the  foot 
segments  of  the  head  and  the  appendages  they  bear.  This  view  is  fnlly 
confirmed  by  onr  stndies  on  the  embryology  of  the  locust.  If  the  reader 
will  tnm  to  Plat©  XVin,  Pig.  2,  he  will  see  the  order  of  saccession  of  the 
antennEB  and  month-parts.  It  will  be  seen  that  the  antennee  and  month- 
parts  are  ontgrowths  budding  out  &om  the  fonr  primitive  segments  of 
the  head;  that  the  antenoEB  grow  oat  (compare  also  PI.  XVTII,  Fig.  4) 
ttom  the  nnder  side  of  the  procephalic  lo[)es,  and  that  these  shonld  there- 
fore receive  the  name  of  antenna!  lobes.  In  like  manner  the  mandibltf 
and  first  and  second  maxillie  arise  respectively  from  the  three  saoceeduig 
segments.  The  figures  by  Xowalevsky  and  Bobretsky  and  by  other 
observeni.  as  well  as  those  of  the  earliest  stages  of  Diplaz,  Fulex,  and 
Attelabns  which  we  have  published,  show  that  the  cephalic  segmentB 
are  first  indicated,  and  that  subsequently  the  appendages  bad  out  &om 
the  nnder  side  at  a  point  situated  on  each  side  of  the  sternal  or  median 
line  of  the  body.  It  appears  that  the  appendages  arise  between  the 
sternal  and  pleural  portions  of  tbe  segment. 

There,  however,  remains  a  portion  of  the  head  in  front  of  the  procephalie 
or  antennal  lobes,  which  afterwards  becomes  the  clypena  and  labnim 
or  npper  Up.  Do  these  parts  belong  to  the  antennal  segmeDt,  or  are 
they  rudimentary  portions  of  a  segment  eitnated  in  ftont  of  oar  first 
segmeutT  This  lobe  or  outgrowth  ia  evidently  a  single  nnpaired  lobe 
which  grows  ont  in  ftont  of  the  antennal  lobes,  and  is  seen  to  fbrm  tlie 
front  or  npper  wall  of  tbe  month.  We  regard  it  as  the  tergal  pordon 
of  the  antennal  segment,  and  the  procephalic  lobes  as  probably  forming 
the  plenral  portion  of  the  segment.  The  proceph^io  lobes,  then,  bea^ 
ing  the  antennee  below,  and  higher  np  on  tbe  sides  the  eyes  and  ocelli, 
become  the  epicranlnm  of  the  larval  and  adnlt  insect.  It  follows,  tbeift- 
fore,  that  the  head  of  larval  and  adult  insects  is  made  np  mostly  of  tM 
first  or  antennal  segment,  and  that  the  epicraninm  is  the  pleural  portion 
of  this  segment,  and  tbe  clypeus,  and  its  offohoot  the  labmm,  is  the 
dorsal  or  tergal  portion  of  this  segment. 

The  only  other  portion  of  tbe  bead  of  certain  adult  insects  which 
remains  to  be  accounted  for  is  the  so-called  "occiput."  This  forms  the 
base  of  the  head  of  Corydalis,  a  Xenropterons  insect,  whidt,  however,  it 
more  distinct  in  the  larva.  In  most  other  insects  the  occiput  is  either 
obsolete  or  soldered  to  the  hind  part  of  the  epicraniam.  We  have  traced 
the  history  of  this  piece  (sclerite)  in  Diplax,  a  dragon  fly,  and  have  found 
that  it  represents  tbe  tergal  portion  of  tbe  fourth  or  labial  segment.  In 
our  memoir  on  the  development  of  this  dragon  fly,  PI.  2,  Fig.  9  (com- 
pare also  Fig.  —  in  text),  the  head  of  the  eihbryo  is  seen  to  be  divided 
into  two  regions,  the  anterior,  formed  of  the  first  three  segments,  and 
the  posterior,  formed  of  the  fourth  or  labial  segment.  This  postoral 
segment  at  first  appeajv  to  be  one  of  tbe  tboracio  segments,  but  is  often 
added  to  tbe  head.  A.Brandt'8  figure  of  CaU^teryx  virgo,  PL  II,  Fig.  19, 
represents  an  embryo  of  a  stage  similar  to  oars,  where  the  postoiol  ot 
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fonrtb  (labial)  segment  is  quite  separate  ttom  the  rest  of  tbo  liead. 
Fif;.  11  (in  text),  copied  from  oar  Memoir,  also 
shows  in  a  saw  Uy  larva  (N^ematus  tcntrieoaus)  tbe 
rfdatiOBS  of  tbe  labial  or  fourtb  segment  to  tbe 
rest  of  the  head.    Tbe  satore  between  tbe  labial  ' 

.  segmeut  and  tbe  pre-oral  part  of  the  head  disap- 
pears ia  adalt  life.     From  this  sketch  it  would 
seem  that  the  back  part  of  tbe  head,  i.  e.,  of  tbe  ' 
epicranium,  may  be  made  up  in  part  of  tbe  tergite 
or  plearites  of  the  maDdibnlar  segment,  siuce  the   p,^  ii._h«<i  *f  embiTo 
mandibular  mnscles  are  inserted  on  the  rpof  of  the  ^™'n''t'w'^r™fni'thB  w'cli 
head  behind  the  eyes.    It  is  this  segment  which  v^}-  <  s'7p*"»'  ">■  i»bnniii 
la  Corydalla  evidenUy  forms  the  occiput,  aud  of  ■*™i  ««,  ni»»iii«i  ow,  m 
which  in  most  other  luaects  there  is  no  trace  in  sn. 
larval  or  adult  tile. 

It  appears,  then,  that  the  epicrsniom,  or  that  piece  (sclerite)  bearing 
the  eyes,  ocelli,  and  antennn,  and  in  front  tbe  clypeas  and  lahrnm,  ia 
formed  from  the  original  procephalic  lobes,  and  represents  tbe  first  or 
ant«tinal  segment,  and  is  pleural,  the  clypeus  and  labmm  being  tbe  ter- 
gal portion  of  tbe  segment;  while  tbe  remainder  of  tbe  original  or  primi- 
tive segments  are  obsolete,  except  in  those  insects  which  retain  traces 
of  an  oceipnt  or  fourth  oephalic  tergite.  All  of  the  gnlar  region  of  tbe 
head  probably  repreeenta  the  base  of  the  primitive  second  maxillee. 
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CHAPTER  XI. 

THE   8TBTElU.Tia   POSmON  OP    THB  OKTHOPTKBA  IN    BBI.A.TI0I1  TO 
OTHEB   OBDBBS  OP  INBB0T8. 

It  may  not  be  out  of  place,  QonBidering  the  ftmoant  of  space  ^ven  in 
tlie  reportt)  of  the  ComiDiaaioa  to  matters  of  a  praotical  nature,  and  aluo 
taking  ioto  acoonat  the  faot  that  these  reports  are  widely  sent  to  eato- 
mologists,  as  well  as  to  farmers  and  planters,  to  give  the  Boientiflc  readei 
a  brief  sketch  or  abstract  of  the  resnlts  of  an  ezsiiuiiadoii  of  the  ex- 
ternal anatomy  of  the  Orthoptera  in  general,  of  which  the  locost  is  a 
type.  This  we  have  attempted  to  do,  bat  in  nndertakine  this  task  «e 
have  been  led  perforce  to  examine  those  insects  allied  to  the  Ortbo- 
ptera,  i.  e.,  the  Psendonenroptera  and  ITearoptera.  This  has  led  uh  to 
review  the  obaraeteristics  of  the  foar  lowest  orders  of  winged  iiisect& 
The  resnlts  of  this  review  we  here  present  for  the  consideration  of  uxA- 
ogists.  It  is  believed  that  so  detailed  a  survey  of  the  external  anatomy, 
especially  of  the  thorax,  of  so  many  forms  has  not  been  made  befiiret 
althongh  mnch  more  thorough  and  exhaustive  studies  oa  a  few  insecto 
have  been  made  by  Andoain,  JVfacLeay,  Newport,  Strauss-Darckheim, 
Hammond,  and  others.  The  lesalts  have  led  ns  to  quite  different  oon- 
clusioDB  respecting  the  elassiSoation  of  the  Xenro  ptera  and  Orthoptera, 
as  originally  limited  by  LinntBoa,  from  thoBS  which  we  have  heretofore 
held.  Oar  work  is  based  on  the  researches  of  Audouin,  MacLeay,  and 
iNewport,  and  the  terms  here  used  will  be  found  explained  in  their  orig- 
inal works,  as  well  as  in  the  author's  "Guide  to  the  Stody  of  Insectd.' 
The  reader  is  also  referred  to  oar  account  of  the  external  anatomy  of 
the  locust  in  the  Second  Beport  of  this  Oommission. 

Any  one  who  has  examined  a  cockroach  and  a  white  ant,  and  seen 
how  closely  they  resemble  eaeh  other,  must  have  felt  that  so  far  from 
representing  two  distinct  orders,  they  appear  rather  to  be  types  of  two 
allied  families  of  the  same  order.  Again,  while  the  larval  cockroach 
or  larval  Forficnla  closely  resemble  the  Thysanarons  Lepisma,  on  the 
other  hand  a  larval  Perla  also  nearly  approximates  to  a  Lepisma.  The 
explanation  of  these  facts  is  to  be  sought  in  the  probable  genealo^csl 
history  of  the  Orthoptera,  whioh,  with  the  Psendonearoptera  and  Dei- 
matoptera,  are  evidently  descendants  from  an  ancestral  form  like  Le- 
pisma, their  larvee  closely  resembling  this  Tbysannran.  We  have  tliere- 
fore  indicated  in  this  chapter  the  probable  lines  of  desceut  fh>m  the 
primitive  hypothetical  Tbysannran. 

Id  making  these  studies  we  have,  in  order  to  be  unbiased,  disre- 
garded  the  works  of  others,  and  gone  over  the  field  anew,  as  if  nothing 
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had  been  done  npon  this  snbject.  We  have  examined  the  fundamenta 
characters  of  the  bead,  Uiotsz,  and  abdomen,  points  ueglected  by  most 
systematio  writers,  not  spending  mnch  time  on  tho  peripheral,  i.  «.,  the 
saperQcial  adaptive  ohanictflrs  of  the  month-parts,  wings,  and  legs, 
which  have  been  elaborated  bysyetematioentomologists;  believing  that 
by  this  method  perhaps  more  tboroagh  and  better  gronnded  views  might 
resalt.  The  oatcome  has  been  to  lead  as  to  separate  the  N'enroptera,  m 
deBued  father  on,  ftam  the  Fsendoneuroptera,  and  to  regard  these  two 
^roDps,  with  the  Orthoptera  and  Dermatoptera,  as  four  orders  of  a  cate- 
gory which  may  be  regarded  as  a  snperorder,  for  which  the  name  PAy- 
loptera  is  proposed,  as  these  fonr  orders  are  probably  closely  allied  to, 
if  not  in  some  coses  identical  with,  the  stem  or  ancestral  groups  fh>m 
whieh  probably  all  the  higher  orders — the  Hemiptera,  Ooleoptera,  DI- 
ptera,  Lepidoptera,  and  Hymenoptera — have  originated. 

We  will  first  briefly  snmmarlEe  the  characters  as  we  nnderstand  them 
of  the  PAyloptm-a  as  a  whole  j  then  the  dlstingnishing  marks  of  the  four 
orders,  then  briefly  disoass  their  probable  genealogy,  closing  with  a  more 
extended  thongh  very  condensed  aooonnt  of  the  essential  pecnliaritles 
of  stmotnre  of  the  families,  as  represented  by  one  or  more  of  the  typical 
genera. 

Superorder  PHYLOPTERA.'" 

The  month-parts  are  free,  adapted  iovariably  for  biting;  the  maodi- 
blea  being  toothed  and  adapted  for  chewing ;  the  first  mazillie  separate^ 
with  three  divisions,  the  outer  bearing  usoally  five-jointed  palpi;  the 
second  maxills  united  to  form  a  lablnm,  divided  into  a  snbmentum, 
men  turn,  and  lignla,  the  latter  varying  mncli,  being  either  deft  (Pseudo- 
neoroptera)  or  entire  (Xenroptera),  and  bearing  nsaally  a  three-jointed 
palpus.  This  ia  the  primitive,  elementary  condition  of  the  mouth-parts, 
and  snch  as  obtains  in  Ooleopterons  larvie.  The  bead  is  notable  from 
the  great  development  of  the  epicraninm-  The  olypens  is  often  divided 
into  two  portions,  a  posterior  (post-clypeos)  and  anterior  (ante-clypens) ; 
in  the  other  and  higher  orders  the  olypena  is  entire. 

The  prothorax  is  usually  very  large  and  square,  but  in  a  few  fami- 
lies, as  the  Fhryganeide,  Panorpidse,  Psooidss,  Libellnlidn,  and  Ephe. 
meridn,  it  is  small  and  collar-like.  There  is  a  marked  equality  in  siie 
and  form  of  the  meso-  and  metathorax;  in  most  Orthoptera  and  some 
Pseudoneoroptera  and  yenroptera  the  metathorax  is  often  even  larger 
than  the  mesothorax;  in  this  respect  the  Phglopttra  diS'er  fh>m  any  of 
the  higher  Hexapoda.  In  both  of  the  two  hinder  segments  of  the  thorax 
the  four  tergal  sclerites,  viz :  the  pnesontum,  scutum,  Bontellnm,  and  post- 
scntellum,  are  each  well  developed,  and  more  eqnabty  so  than  in  the 
higher  orders.  The  scutum  is  deeply  excavated  in  front  to  receive  the 
often  large  snbtriangnlar  or  cordate  prsescnton;  and  in  some  genera 
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the  sentum  ig,  ao  to  apeak,  cleft  in  two  by  the  meeting  of  the  pnescntom 
and  scutellam  in  the  median  line.  The  flanks  of  the  thorax,  or  pleurites, 
are  often  very  large,  and  the  epiatenium  and  epimerom  are  broad,  obltmg, 
or  sqaarUh,  aud  these  solerites  are  mmetimes  sabdirided  into  an  npper 
and  lower  divisioa  (supra-  and  infra-  epitnemm  or  episternnm).  The 
stemam  is  often  large,  flat,  and  broad ;  it  is  sometimes  divided  into  & 
steniam  and  prsBsternum. 

The  wings  aie  nsoally  net-veioed,  often  with  nnmeroas  longitadinal 
veins,  the  branches  of  the  saboostal,  median,  and  submedian  veins  being 
either  rery  long  and  parallel  with  tiie  longitadinal  azia  of  tlie  wing,  or 
namuroos  and  small  (eapecially  in  the  hind  wings  of  Orthoptera). 

The  hind  wings  are  often  (Orthoptera  and  O-  jnata)  broader  and 
larger  than  the  anterior  pair,  the  metathorax  in  such  oases  being  a  little 
larger  than  the  mesothorax. 

The  abdomen  has  in  thia  group,  inclading  repreaentatives  of  the 
Keuroptera,  Orthoptera,  Dermatoptera  aud  Fsendoueuroptera,  beudea 
a  tenth,  nearly  complete  segment,  the  rudiments  of  an  eleventh  nro- 
mere,*^  represented  by  a  tergite  forming  the  supra-anal  triaugnlar  plate. 
Well  developed  jointed  cereopoda  occur  in  the  Orthoptera  and  Pseodo- 
nenroptera,  while  the  foi-ceps  of  Forfionla  (Dermatoptera)  are  un- 
doubtedly modiflod  cereopoda.  An  ovipositor  occnre  in  the  Keuroptcnt 
(Panorpids)  and  Orthoptera. 

The  metamorphosis  is  incomplete  in  all  the  orders  of  Phyhtptera  ex- 
cept the  more  recent  and  higher  order,t.e.,theNeuroptera  (in  BrichsooV 
sense).  In  which  the  transformations  are  complete,  the  pupa  being  qni- 
esoeut  and  wholly  unlike  the  larva. 

The  relative  standing  of  the  four  orders  of  Phylopiera  is  shown  in 
the  table  or  genealogical  tree  of  the  winged  insects  on  page  295. 

The  sequence  of  the  orders,  such  aa  we  are  compelled  to  adopt  in 
writing  or  speaking  of  them,  is  difBcnIt  to  decide  upon.  Beginning  with 
what  on  the  whole  may  be  regarded  as  the  lowest  order,  we  might  first 
take  up  tiie  Dermatoptera,  which  are  in  moat  respects  the  most  generai- 
Ized  forms,  and  stand  nearest  to  the  Thysanura  (Japyx). 

"•NonEiCLiTnM  o»  KiTKHJiiL  FiBTB  OF  Abthbofoda.— The  fbllowliig  (emu  have  bwD  deriwd 
lot  amrtBlgom  In  uuttoiulo*]  and  iftteinatlo  irork  on  the  Artbrnpod*,  uid  are  submitted  fur  Ibrjoitt- 
nwiit  of  natimUaU.  We  have  adopted  moit  of  th«a  In  a  monograph  of  N.  A.  Ph^ltopoda,  pabUalxid 
Id  Baydeo'i  Twelfth  Annul  Bepart  V.  S.  Goal.  SarT.  Terr,,  1883. 

Thotens  arUavtntn,  originally  employed  In  the  author'*  "Onlde  to  the  Study  of  Inaecu,"  &>  W, 
li  now  leatrlcted  to  the  body-«egmBDt«  of  Arthropoda,  the  t«in  aonlte  or  aomite  belnx  aaed  tor  tbt 
bodj-wgrneota  of  ironiu,  ete.,  >■  well  aa  Arthropoda.  The  "head,"  "thorai"  and  ■■abdomen"  may  In 
teraed  iMpeotlvely  MpAoIatonM,  banmnne  (Qr.  taiiu.  to  walk,  looomoUoa).  and  nrotomt.  The  head- 
•acmeots  are  lenned  apialoaurn,  tlie  tboraoio  HgDMnM  baarnnni,  and  the  abdominal  timuni. 
Pot  the  uitenue  the  tenn  oMepoda,  aud  for  the  maudlblea  and  maiUin  the  pieilonsly  uied  lens 
gtialhiipoda  Ii  adopted.  ' 

The  thonele  lafti  are  termed  ttKiopodti,  and  Weatvood'a  Irani  «r*pad<L,  qipUed  by  him  to  the  temlail 
palra  of  feet  of  the  Tetiadeupoda,  la  eitanded  to  all  tl>e  abdominal  feet  of  Arlhnipoda.  The  huil 
abdominal  fbet  of  male  Decapoda,  modified  aa  aoGeuory  laproductlTe  orgiiDB,  are  tertntd,  far  oonreal- 
•nee  In  deaorlptlTe  emlnology,  genopcia,  aud  the  Jointed  anal  «er«l  of  certain  Inaecia  and  of  Apni 
an  tamied«r»p«la  (li^nt.  UJl)  mnit,  wtUi,  foot).  Iheelemanta  of  the  OTipoaitor  or  atlng  are  time 
pain  of  blade-like  appendagea  which  ai«  taomalogoea  of  the  leg>j  they  ptay  tharefoi^  be  deaignated  at 
oVpedo,  aa  tlia;  ate  obielly  ooneerned  in  egg-laying. 
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The  fonowing  ia  the  saocesBion  of  oidera,  placing  the  loweBt  oppev- 
most: 

X>ermatoptera  Barm. 

Ortkoptera  Lino. 

Pgeudoneuroptera  EricheoQ. 

IfearopUra  Linn.,  restrioted  by  Eriohson.    > 

Before  discnasing  the  relative  staiidiag  of  these  orders,  we  will  briefly 
indicate  the  more  salient  and  generally  applicable  diflferential  oharao- 
tera,  especially  what  we  regard  as  the  more  fnodamental  ones,  bnt 
sligbtiy  tooohing  opon  the  montb-parts  and  wiogs,  these  being  peri- 
pheral and  more  adaptive  characters  and  liable  to  greatest  variation, 
and  being  of  less  value  in  oharaoterizing  the  orders  of  Fk]fleptera. 

Obdbb  I.  DEBMATOPTBBA. 

Forficnla  presents  so  many  features  separating  it  from  the  Ortho- 
ptera,  and  is  sa  composite  a  form,  that  it  aboiild  be  regarded  aa  the  type 
of  a  distinct  order,  in  which  it  was  originally  placed  by  Leach,  Kirby, 
Bnrmeister,  and  Westwood.  Its  composite  nature  is  seen  both  in  tbe 
elytra  and  the  hind  wings,  which  anticipate  the  Coleopterous  type  of 
wings.  On  the  other  band  the  larva  resembles  Japyx,  the  Tbysauuran, 
with  its  anal  forceps,  and  in  most  respects  Forficula  is  the  lowest, 
most  decided  stem-form  of  the  Fhyloptera. 

The  Dermatoptera  are  characterized  by  the  flatness  of  the  body,  and 
the  large  terodnal  forceps.  The  head  is  flat,  horizontal  in  position, 
while  tbe  presence  of  tbe  T-shaped  epicranial  sutnre  is  a  sign  of  inferi- 
ority, as  it  ia  characteristic  of  Tbysanura  and  PlaCypteran  larvee  as  well 
as  Coleopterons  larvfe.  The  remarkable  thoracic  structure,  which  is 
described  farther  on,  as  well  as  tbe  curious  overlapping  of  tbe  abdom- 
inal tergites,  forbid  our  uniting  the  Dermatoptera  with  the  Ortboptera. 
The  small,  short  elytra,  and  the  very  large,  rounded,  longitudinally  and 
once-cross-fotded  hind  wings,  which  remind  us  rather  of  the  Coleoptera 
than  Ortboptera,  are  also  important  diagnostic  features.  Finally,  the 
metamorphosis  of  the  Dermatoptera  is  even  less  complete  than  that  of 
the  Ortboptera. 

Theligula  (PI.  XXIIE,  Fig.  6)  is  bifld,  being  divided  into  a  pair  of  two- 
joiuted  paraglossEe.  The  labium  is  thus  similar  to  that  of  the  Ortbo- 
ptera, though  scarcely  more  like  them  than  like  Termes. 

Oedbe  2.  ORTHOPTERA. 

Tbe  head  is  more  or  leas  vertical  in  position;  tbe  front  is  very  large, 
broad,  and  long,  the  epicranial  region  very  large  and  often  bypertrophiud. 
The  olypeas  ia  large  and  subdivided  as  in  Fseudonenroptera.  Id  the 
Ortboptera,  as  a  role,  the  deeply-oleft  ligula  is  indistinctly  lonr-lobed, 
tbe  outer  pair  of  paragloBsce  very  well  developed,  while  the  inner  pair 
is  minute  or  undeveloped,  as  in  the  Acrydii,  especially  Oalopteuusf 
19  £  0 
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bat  Id  the  LocoBtarin  tiie  ligala  is  fonr-lobed,  and  in  the  Gryllids 
decidedly  bo.  In  the  Mantidee  and  Blattarise  the  ligala  U  plainly  fonr- 
lobed,  nearly  as  much  so  as  in  the  Termltide.  Iq  the  Phasmidn  tbe 
ligala  is  iatennediate  in  form  between  tbe  Mantidie  sad  Locostaris. 

The  protborax  is  nsaally  remarkably  large,  particalarly  the  notom. 
The  meso- and  metauotamexactlyrepeateaoh  other,  and  the  metanotum 
is  asually  ( Aorydii  and  Locustariie)  longer  and  larger  than  the  meaouo 
tani,  the  hind  wings  being  almost  uniformly  mach  larger  than  the  ant^ior 
pair.  The  plearites  are  very  large  and  sqoare  as  well  as  high,  tbe  epi- 
steniaandepimera  being  large  and  oblong  and  equally  developed.  The 
sternites  arevery  large  and  broad.  Tbe  ooxee  are  sometimes  (Blatta)  very 
large;  tlie  bind  lega  lu  the  Aorydii  are  mnch  larger  than  the  anterior 
pairs.  The  fore  wings  are  narrower  than  the  hinder  pair,  aad  shov  a 
slight  tendency  to  become  subelytriform;  ou  tbe  other  hand  the  hiud 
wings  are  very  large  and  broad,  distinctly  net-veined,  with  QomeroDj 
longitadinal  veinn,  and  tbey  fold  ap  longitndiuaUy.  ' 

The  abdomen  has  eleven  oromeres,  the  eleventh  formiag  a  triangalar 
tergite.  The  cercopoda  are  often  (Blatta,  Mantis,  &o.)  malti-articulate 
and  well  developed,  while  the  ovipositor  is  ott«n  large  and  perfects  Hie 
metamorphosis  is  more  incomplete  than  in  the  Psendonearoptera. 

With  tbe  exclasion  of  tbe  Forfioaiariffi,  the  Orthoptora,  as  here  re- 
stricted, are  a  tolerably  well  cironmscribed  group;  and  thongh  there 
are  great  structural  differences  between  the  families,  yet  the  conuectioa 
or  sequence  of  the  &milies  from  the  Blattariaa  through  the  Phasmida 
and  Msntidse  and  Acrydii  to  tbe  LocDstaritB,  and,  Qually,  tbe  }iighest 
family,  the  Oryllidie,  is  one  which  can  be  distinctly  perceived.  There 
is  no  occasion  for  a  subdivision  of  tbe  order  into  gronps  higher  than 
families,  as  the  Blattarise  are  but  a  family  removed  ftom  the  Uautadte. 

Older  3.  PSEUDONEUROPTBBA  Brichson. 

It  is  difficult,  if  not  impossible,  to  satisfactorily  characterize  by  a 
sbarp-cat  definition  this  very  elastic  order.  As  regards  the  thonii, 
there  is  no  uniformity  in  the  structure  that  we  have  been  able  to  dis- 
cover, nor  is  there  in  the  structure  of  the.  wings,  nor  more  than  a  gen- 
eral resemblance  in  the  month-parts. 

The  definition  of  the  Psendonearoptera  in  Hagen's  Synopsis  of  the  Keu- 
roptera  of  Xorth  America,  as  given  in  the  analytical  table,  which  is  stated 
ju  a  foot-note  to  have  been  prepared  at  the  request  of  the  Smith sonian  lo- 
stitution  by  Baron  Oaten  Saoben,  gives  no  fdndamental  characters  based 
on  a  study  of  the  trunk.  Those  mentioned  are  what  we  have  called  pett- 
pheral  characters,  i.  e.,  those  drawn  from  the  month-parts,  wings,  and  ap- 
pendages. So  f^r  as  we  know,  no  satisfiustory  definition  of  the  Psendo- 
neuroptera  has  ever  been  given.  In  Hagen's  Synopsis,  among  the 
other  saperficial  characters  given, are  these:  "Loww  Up  mostly  deft"; 
*'antennffi  either  subulate  and  thin,  the  tarsi  three-  to  five-  artionlate;  or 
aetiform,  or  fllifona,  in  which  ease  tbe  tarsi  are  two-  to  four-  articalate.' 
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These  charaoters,  tlioagh  soperfloifd,  are  the  moat  importimt  yet  |)re- 
sented,  perhaps  (disregardtag  the  metamorphosia),  for  separatiug  the 
Faeodoaearoptera  from  the  genaine  Neoroptera.  Bat  the  cleft  Ittbiam 
is  also  to  be  found  in  Orthoptera;  and  among  the  Orthoptera,  which 
nsaally  have  flrejoioted  tarsi,  the  Mautidfe  have  fonr  tarsal  joints.  The 
Perlidie,  Odonata,  and  Ephemerina  have  been,  by  Geratacker  (Peters 
and  Carua'  Zoologie),  aaaociated  with  the  Orthoptera  auder  the  name 
Orthoptera  amphil>iotica,  but  snoh  an  allianise  does  not  seem  to  us  to  be 
entirely  a  natural  or  convenient  one ;  it  is  simply  transferring  a  imhss 
of  heterogeneoua  forms  to  Trhat,  aa  now  limited,  is  a  natural  and  well 
vircnm scribed  t»tegory,  and  yet  we  couieaa  that  it  ia  difflcnlt  to  gire 
diaguuatic  adalt  characters  separating  the  Pseadonenroptera  fk>m  the 
Orthoptera,  though  the  general  facies  of  the  Orthoptera  ia  quite  aalike 
that  of  the  the  Pseudonearoptera. 

Id  the  Paeudoneoroptera,  begiuuiug  with  the  more  generalized  forms, 
the  Perlidie  and  Termitidte,  the  labium  (second  maxillee]  ia  deeply  cleft, 
the  cleft  not,  however,  in  these  or  any  other  inaecta,  extending  to  the 
meDtiim,  or  evea  clear  through  the  palpiger.  Each  lobe  is  also  clrft, 
so  that  the  ligula  is  really  four-lobed ;  the  oaCer  lobes  are  called  by 
OerstUcker'"  the  "lamina  externa,"  and  the  inner  the*' lamina  interna." 
Theae  finger-shaped,  hon-articnlated,  deahy  lobes  appear  to  be  homolo- 
gous with,  or  at  least  suggest  the  outer  pair  of,  paraglosse  of  the  Cole- 
optera  and  Hymeaoptera.  In  the  Perlldm  (PI.  XL,  flg,  6)  the  fonr 
lobea  of  the  ligula  are  well  developed,  and  the  lobes  of  the  inner  pair 
are  broader  than  the  outer.  lu  the  Termitidffi  (PL  XLI,  figs.  2, 3)  the 
lobes  are  well  developed,  but  the  inner  pair  of  lobea  ia  either  one-half 
or  not  qnite  so  wide  as  the  outer  paraglosaee;  the  palpiger  is  cleft.  In 
the  Embidffl,  according  to  Savigny's  figures,  tiie  ligula  is  four-lobed,  but 
the  inner  pnir  is  narrow  and  rudimentary. 

lu  the  Oduuata,  according  to  Gerstiioker'a  ezcelleut  drawinga,  the 
ligula  varies  much.  In  Qomphua  it  ia  entire;  in  some  of  the  higher 
LibelinliniB  only  two-lobed ;  bot  in  ^achna  it  is  four-lobed,  the  out^r 
lobe  alender,  bat  separate  from  the  |>alpus.  In  Calopteryx  the  ligula  is 
widely  cleft,  the  two  ianer  lobea  are  wide  apart,  while  the  outer  pair 
is  consolidated  with  the  labial  palpi.  Owing  to  the  speciolizcd  nature 
of  the  labial  palpi,  the  mouth-parta  of  the  Odouitta  are  sufficiently  mi 
getwria  and  diatiuotive  to  prevent  their  being  placed  among  the  Orthcv 
ptara,  even  if  the  thorax  were  not  so  dissimilar.  In  the  aborted  labium 
and  other  month-parta  of  the  Ephemerina  we  also  have  atrongly-marked 
oharaoteristics  forbidding  their  being  placed  in  the  Ortlioptera;  were  It 
not  for  the  strong  resemblance  of  the  Terniitidse  to  the  Orthoptera 
(Blattariie,)  probably  no  one  would  have  thought  of  carrying  the  Pseudo> 
neuroptera  over  into  the  Orthoptera. 

The  relative  proportion  of  the  head  and  sclerites  variea  greatly;  no 
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general  rale  caD  be  laid  down  aa  to  the  relatire  proportlODa  of  the  epi- 

oraDiam  and  of  tiie  clypeae,  or  of  the  gnlar  region. 

On  this  accouDt  I  had  at  one  time  decided  to  split  the  groap  into  two, 
and  to  restrict  Eriohsou's  Pgeudoneuroptera  to  the  Platyptera,"*  and  to 
adopt  Latrellle's  term  Subulicomia  for  the  Odooata  and  Bpheroerina 
{SubulioomtB  of  Latreille).  It  may,  however,  be  best^  for  the  Kake  of 
dearnesa,  to  retaia  Erichson's  order  Paeudoneuroptera  as  he  indicated 
it,  and  to  dismember  it  into  what  may  be  regarded,  provisionally  at 
least,  Hs  three  snboiders: 

1.  Platyptera  (Termitldte,  Bmbtdte,  Psooidee,  and  PerIld{e:=OoTroden- 
tia  and  Ortboptera  ampbibiotica  in  part). 

2.  Odonata  (Libellnlldte). 

3.  Epkemerina  (Ephemeridte), 

It  is  comparatively  easy  to  give  wellgroonded  differential  oharacten 
for  these  three  snborders.  They  are  so  diatiuot  that  they  may  perhaps 
hereafter  be  regarded  as  entitled  to  the  rank  of  ordera,  or  the  Pseudo- 
luuroptera  may  be  dismembered  into  the  Fsendoneuroptera  andSnbnli- 
oornia  (Odonata  and  Ephemerina). 

1.  Platyptera. — ^The  body  ia  flattened;  the  head  horizontal.  The  pro- 
notam  ia  large,  broad,  and  square.  The  meso-  and  metaootam  are  re- 
markable on  account  of  the  imperfect  differentiation  of  the  scatnm  and 
scntellum ;  the  latter  is  indefinite  in  outline,  but  very  large.  The  flanks 
(pleurites)  are,  when  long,  oblique,  or  are  abort.  The  sternitea  are  aau- 
aJly  very  large  aiid  broad.    There  are  often  eleven  nromeres. 

2.  Odonata. — While  the  Odonata  and  Epbenierina  are  somewhat  alike 
aa  regarda  the  form  and  venation  of  the  fore  winge,  in  their  mouth-parts 
and  thorax  they  are  entirely  uulike.  The  Odonata  are  remarkable  for 
the  great  dorsal  (tergal)  development  of  the  meaeplstema  and  the  enor- 
mous development  of  the  meso-  and  metaplearitos  in  general,  while 
the  notum  of  the  meao-  and  metathorax,  thoagh  of  the  same  type  as  the 
Ortboptera,  ia  minute  in  size.  The  prothoraz  is  very  amall,  both  dor- 
sally  and  on  the  aides,  forming  a  cffllar. 

The  wings  are  as  markedly  uet'Veined  as  in  the  Ortboptera,  though 
the  hinder  pair  are  not  folded  longitudinally  as  in  that  order.  The 
Odonata  literally  live  on  the  wing,  and  thus  the  shape  of  the -sclerites 
of  the  uotnm  of  the  wing-bearing  segmeota  approaches  that  of  the 
Ortboptera,  although  the  prothorax  ia  remarkably  small  compared  with 
that  of  the  Ortboptera,  and  forbida  their  union  with  this  order,  aa  was 
done  by  Geratacker  and  other  German  entomologiats.  The  head  of  the 
Odonata  is  remarkable  for  the  euormous  size  of  the  eyes  and  the  cod- 
seqneot  great  reduction  in  size  of  the  epicranlnm,  as  compared  wiA 
the  large  epioranium  of  the  Ortboptera.  The  mouth-parts  are  like 
those  of  the  Orthoptera,  except  that  the  aecond  maxillte  form  a  re- 
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markable,  mask-like  labium.  The  abdomen  is  very  long,  alender  and, 
cyliudncal;  there  are  eleven  nromeres,  the  eleventh  being  well  repre- 
sented, while  the  oeroopoda  are  not  jointed,  bnt  in  the  form  of  claspere. 

3.  I^hemerina. — In  thesmall  epicraniam,  and  the  large  male  eyea,  the 
Ephemerina  resenible  the  Odooate,  though  the  rudimentary  mouth- 
parts  are  in  plan  entirely  nulike  them.  So,  also,  the  prothorax  is  small 
and  annular,  but  the  Bnbspherioal,  couceutrated  thorax  is  remarkable  for 
the  large  mesotboraz  aud  the  small  metathorax.  Hence  the  hind  wings 
are  small  and  sometimes  obsolete.  The  long,  slender  abdomen  has  ten 
oromeres,  and  bears,  besides  the  two  long,  fllamental  mnltiarticulate 
uercopoda,  a  third  median  one.    • 

The  larvie  of  the  lower  Odonata  and  of  the  Ephemeridie  oloaely  ap- 
proach in  form  those  of  the  Porlidse,  showing  that  the  three  suborders 
here  mentioned  probably  had  a  common  ancestry,  which  can  be  theo- 
retically traced  to  a  form  not  remote  from  Oampodea.  By  reason  of  the 
general  resemblance  of  the  larval  forms  of  these  three  suborders  it  would 
be  inadvisable  to  separate  the  Odonata  and  Epliemerina  ftom  the  Pla- 
typtera,  although,  when  we  consider  the  adult  forms  alone,  there  wonid 
appear  to,  be  some  grouuds  for  snch  a  division. 

Order  4.  NEUROPTEEA. 

The  head  is  horizontal  and  somewhat  flattened,  except  in  the  Tricfa- 
optera  and  Panorpida),  where  it  is  subspherical  and  vertical.  The  body 
shows  a  tendency  to  be  round  or  cyliudrical,  the  thorax  being  more  or 
less  spherical,  bat  there  is  great  diversity  in  form  from  the  SiftUdee  to 
the  Trichoptera.  The  mouth-parts  are  free  and  the  mandibles  well  de- 
veloped, except  in  the  Trichoptera,  where  the  mandibles  are  nearly 
obsolete  in  fonn,  and  fiinctionless,  thus  snggestiug  or  anticipating  the 
Lepidoptera. 

In  the  Neuroptera  tie  ligula  is  entirely  unlike  any  of  the  foregoing 
and  tower  groups.  It  is  entire,  forming  a  broad,  flat,  large,  rounded 
lobe;  it  is  largest  in  Myrmeleon,  Ascalaphas,  and  Mantispa,  bnt  smaller 
in  Corydalis,  where  it  is  also  narrower,  and  indented  on  the  front  edge. 

bi  Panorpa  the  iigula  is  miunte,  rudimentary  (PI.  LIX,  flg.  7).  In 
the  Trichoptera  it  is  also  minute  aud  mdimeutaiy  (PI.  LIX,  flg.  5). 

The  prothorax  is  usually  (Plauipennia)  large,  broad,  and  square,  bnt 
is  ring-  or  collar-like  in  the  Trichoptera,  being  short  and  small,  much 
as  in  Lepidoptera.  Except  in  the  Trichoptera,  the  meso-  and  metauotum 
are  characterized  by  the  large,  cordate  pnescntnm,  and  in  the  Hemero- 
bina  the  metascntnm  is  partially  or  (in  Ascalaphus)  wholly  deft,  the 
prffiscntum  and  scutellum  meeting  on  the  median  line  of  the  thorax.  ' 

In  the  Hemerobina  and  Sialidie  the  metathorax  is  as  large,  or  nearly 
as  large,  as  the  mesothorax,  and  the  hind  wings  are  as  large  as  tbe . 
anterior  pair.  The  wiugs  are  not  net-veined,  the  type  of  venation  being 
entirely  nnlike  that  of  the  Orthoptera  and  Psendoneuroptera.    The 
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costal  space  is  mde  and  well  marked,  aud  the  transTerse  veinleta  are 
ftw  SDd  f^r  apart,  compared  with  the  two  orders  just  mentioQe^- 

The  abdomen  is  cyliDdrtcal,  and  there  areft-lO  nromeres.  The  ovi- 
positor is  only  developed  in  Raphidia,  while  the  cercopoda  aie  not 
developed.  The  metamorphosis  is  complete,  as  in  the  Lepidoptera,  ete^ 
the  pupa  being  entirely  uulike  the  larva,  and  qaiesoent,  often  protected 
by  a  cocoon  or  case.    The  order  may  be  divided  into  two  suborden; 

1.  Planifennia  (Sialidte,  Hemerobiidte,  Faiiorpidse). 

2.  Trichoptera  (PhryganeidEe). 

The  following  tabular  view  and  diagram  will  in  a  degree  exprexs  our 
views  as  to  the  classification  of  the  orders  of  the  Hexapodoos  or  winged 
insects,  with  especial  reference  to  the  Pseudonenroptera,  the  order  per- 
haps the  most  difficult  to  bring  in  relation  with  the  other  Phylopten. 
The  diiigrtim  will  also  serve  to  express  our  conceptions  of  the  genealogj 
of  the  Hesapodous  orders.       i 

Fieu  of  the  givnd  disMoitt «/  wIn^  iit*eelt  {Hexapoda), 
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QENBAIiOaY  09  THE  HBXAPODA. 

I.  Thftanwa. — l^is  order  onoe  comprised  some  tost  types  nearly  re- 
sembling Lepisma,  Campodea,  and  Japyx,  and  more  especially  Scolopen- 
drella,  the  probable  stem-form  of  the  Hexapoda.  In  otber  words,  trora  a 
faypotbetioal  form  resembling  Oampodea  or  Scolopeodrella,  itis  not  diSi. 
cult  to  suppose  that  all  or  at  least  the  minority  of  Hexapoda  took  their 
origin.  It  is  possible  that  by  a  few  intermediate  steps  now  lost,  Forfl- 
cola  may  have  descended  from  the  ThyaannraD  Japyz ;  this  Is  suggested 
by  the  form  of  the  body,  the  head  with  its  V-shaped  soture,  and  the  al>- 
domen  with  its  forceps,  so  like  that  of  Japyx.  l^e  genus  Lepisma  is  a 
rather  more  specialized  form  than  Campodea,  and  Machilis  is  still  more 
so,  as  proved  by  its  mouth  parts  and  the  presence  of  compound  eyes. 
Scolopendrella,  with  its  abdominal  true  legs,  comes  nearer  to  onr  hypo- 
thetical form  than  even  Campodea.  The  group  of  Podurida  (Oollcm- 
bola)  is  most  probably  a  series  of  degradational  forms,  originally  sprung 
from  a  higher,  more  generalized,  Gampodea-like  ancestor. 

II.  Sermatoptera. — This  order,  represented  by  but  one  family,  differs, 
as  already  stated,  from  the  Orthoptera,  with  which  it  is  osually  classi- 

■"- csic 
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fled,  mach  more  thaD  t^e  Tennitidie.  It  stands  alone,  and,  aa  observed, 
its  larvee  closely  resemble  the  Tliyaanaran  Japyx. 

IIJ.  Orthoptera, — After  the  elimination  of  tbe  Forficalidn  fromtlK 
Orthoptera,  we  bave  a  natural  and  easily  circamscribed  froop.  Begii- 
niug  with  decidedly  the  most  generalized  and  at  the  same  time  loveu 
family,  the  Blat  tariie,  followed  by  tbe  Mantidie,  which  have  a  nnmberof 
cbnracters  which  recall  the  Blattariie,  we  pass  np  throngh  tbe  PhasmidK 
to  the  typical  family,  the  Acrjdii;  then  succeed  the  Loonstariie,  u>d 
finally  the  Gryllidfe,  which  on  the  whole  are  farthest  removed  ftam  tbe 
stem-forms  of  tbe  order,  the  Cockroaches.  The  close  resemblance  oft 
larval  CockrOBch  to  Lepisma  indicates  the  direct  descent  of  the  Ortho- 
ptera from  the  Oinnrons  Thysannra. 

IV.  Pteudoneuroptera. — This  is  the  moat  heterogeneons  order  or  as- 
semblage of  insects.  While  it'is  comparatively  easy  to  circnmscnbe 
the  Neoroptera  (taken  in  Erichson's  sense),  and  the  Orthoptera  aa  bere 
restricted,  the  group  Paendonenroptera  is  remarkably  heterogeneons  and 
elastic  We  have  failed  to  satisfactorily  diaguose  the  order  as  a  whola 
The  Termitidte  connect  the  Orthoptera  and  Pseudoneuroptera  so  closely 
that,  excepting  in  the  wings  and  other  peripheral  characters',  t^ey  seen 
bnt  a  family  removed  from  the  Blattarie.  For  example,  the  Tenniiiils 
resemble  the  Blattarife  in  the  form  of  tbe  epicraninm,  in  the  clypeju, 
which  is  bat  partially  difTerentiated  at  the  base  from  the  epicraninm,  iu 
the  form  of  the  labrnm,  and  the  small  eyes  as  well  as  the  moath-iiftrt& 

In  the  thorax  the  Termitidie  approach  the  Blattarite  in  the  undiffer- 
entiated scnta  of  the  meso-  and  metatborax;  while  tbe  pJenritea  are 
also  very  oblique  and  the  femora  are  flattened  and  ovate  in  form,  as  in 
Blatta.  In  the  abdomen,  as  regards  the  form  of  the  tergites,  as  wellu 
the  urites  and  pleurites,  besides  tbe  form  of  tbe  end  of  tbe  abdomen  and 
of  tbe  cercopoda,  the  Termitidee  closely  approach  tbe  Blattariie.  The 
degree  of  metamorphosis  is  also  the  same. 

On  the  other  hand,  the  close  relationship  of  the  Termitidfe  to  tbe 
EmbidiB,  aa  well  as  to  the  Psocidse  and  also  tbe  Perlidee,  and  tbe  close 
resemblance  of  the  PerUd  larvae  to  those  of  Odonata  and  EpbemeHua, 
forbid  onr  removing  t^e  Platyptera  fh)m  the  Paendonenroptera. 

We  conclude,  then,  that  the  Ephemerina,  Odonata,  Platyptera,  at 
well  as  Orthoptera  and  Dormatoptera  have  had  a  oommon  origin  from 
some  Thysanaran  stock.  It  is  poasible  that  these  Ave  gronps  are  nearly 
equivalent  andsboold  take  tbe  rank  of  orders,  but  the  classification  v^ 
have  given  in  tbe  tabular  view  on  p.  291  may  better  express  their  leia- 
tions. 

The  Odonata  and  Ephemerina  are,  as  regards  the  wings  and  meta- 
morphosis, a  good  deal  alike.  The  Ephemerina,  while  having  a  htgUy 
concentrated  thorax,  are,  as  regards  the  month-parts  and  hind  win^ 
degradational  forms,  tbe  result  of  probable  degeneration  fix>m  a  prini' 
tive,  lost  form.  From  what  group  the  Ephemerina  may  have  originated 
it  aeems  to  as  impossible  to  coojectare. 
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y,  Stm^tera. — ^Theooly  clew  to  the  origin  of  tfaia  well  oiroumsoribed 
order  is  the  &at  that  ia  the  Physapoda  (Thrips)  fuid  the  Mallopfaaga 
the  mandiblea  are  &ee  and  adapted  fbr  biting.  This  voald  indicate  that 
the  entire  gmwp  waa  derived  from  anceBtors  allied  poBaibly  to  the  Pby- 
loptera.  The  Mallophaga  are  by  different  authors  referred  to  ttte  Or- 
thoptera  and  Hfenroptera,  but  the  development  of  the  bird-lice  as  worked 
oat  by  Meluikow  fhUy  proves  that  in  the  form  of  the  egg,  the  mode  of  de- 
velopment, and  gecu^l  form  of  the  embryo,  the  Par&eita  and  Hallophaga 
travel  along  the  same  developmental  path  until  just  before  hatching, 
when  in  Mallophaga  the  jaws  remain  free,  while  in  the  Parasita  tbey  be- 
come forther  modided  and  form  a  sucking  beak. 

There  is  a  possibility  that  the  Hemiptera  may  hare  descended  from  in- 
sects remotely  allied  to  the  Pseudonenroptera :  perhaps  forms  resembling 
the  Psooidfe;  at  leaet  this  fomily,  the  wingless  forms  of  which  anperfl- 
oially  resemble  the  Mallophaga,  gives  hints  which  may  throw  light  on 
the  origin  of  the  Hemiptera.  They  are  evidently  Uie  offshoot  of  a  stock 
which  had  an  incomplete  metamorphosis,  or  they  may  have  deeoeiided 
directly  from  a  modified  Oampodea-like  anoestral  form. 

VI.  Nmroptera. — The  members  of  this  order  are,  excepting  perhaps 
the  Hemiptera,  the  most  modern  and  least  composite  or  synthetic  forms 
that  we  have  yet  met  with  in  our  aeoent  np  the  insect  series  from  the 
Thysannra.  Moreover,  in  them  for  the  first  time  do  we  meet  with  worm- 
like, cylindrical-bodied  larvse,  or  what  we  have  called  eraoiform  larvee.'" 
These  larvte  are  secondary  forms,  derived,  as  Fritz  Mttller  has  in  a  gen- 
eral way  suggested,  from  those  larvee  which  have  an  incomplete  metamor- 
phosis. By  what  line  of  descent,  however,  the  lowest  group  of  Nenio- 
ptera,  viz.,  the  Bialidee,  arose,  it  would  be  difBcnIt  to  say.  The  earliest 
winged  Insects  were  probably  terrestrial;  the  aqnatic  larval  forms  of  the 
Sialidse  are  evidently  derivations  frxrm  Oampodea-like  terrestrial  larvie. 
But  how  the  perfect  metamorphosis  with  the  quiescent  papa  of  the  Neu- 
roptera  was  brought  about,  is  indeed  a  problem.  It  is  evident,  however, 
that  the  eruciform  larva  is  a  derivation  from  a  Thysanarifonu '**  type, 
first  stated  by  Fritz  Mtlller. 

It  seems  to  us  that  a  consideration  of  the  diverse  larval  forms  which 
occur  in  the  present  order,  throws  some  light  on  the  origin  of  a  com- 
plete metamorphosis  in  insects  in  general.  In  the  Sialides,  as  the  larva 
of  Corj'dalus,  or  Bemblis,  we  have  a  Oampodea-form  provided  with  gills, 
and  with  the  month-parts  adapted  for  seizing  and  biting  its  prey.  The 
terrestrial  larvee  of  the  Hemerobiidfe  are  evidently  modifications  of  the 
Sialid  larval  form ;  the  differences  of  stmcture  in  them,  such  as  the  long, 

"■Sse  "OatCDDinioa  JoHmU,"  p,  175, 1EIT3.    Alu  Uia  Anunioan  Hitaniliit,  vol.  V,  Sept.  ISTI. 

"■We  have  in  tbe  writiDgi  Jatt  gaoled  called  lbs  lecoad  clnu  of  Iwa  LepUform,  but  the  tprm 
ThTMiiiiiiroiiii,  or  BimnBr'a  eipreulan  Cunpodek-fonn.  ti  pntknbla.  Tbs  Ciaip«d«ft  «r  priulliVB 
Heupodoni  form  in  sridentljr  b  derlvatiTe  fonu.  whisb  poluU  buk  to  a  aoBunan  ilz-tooted  uoMtoi  of 
■D  Tmiheata,  to  wbkb  tba  term  L^pHform  mtj  ba  appllad.  , 
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BleDder-maudlbles  and  maxills  fuid  the  short  abdomen,  being  the  remU 
of  their  camlToroiu  habits,  and  their  being  obliged  to  climb  up  the  ttenu 
of  plaets  or  to  walk  over  the  leavea  after  smaller  insects.  Uuder  sndi 
eircnmstaDoesthebodyvould  become  shorter  and  more ooDoentzated,u)d 
the  legs  well  developed.  In  the  Trichoptera,  whose  larvie  live  in  cjlin- 
drical  cases,  the  bod;  is  seen  to  be  essentially  Gampodea-like;  the  bead 
is  fondament^y  like  that  of  Corydalis ;  the  differences  are  adapti?«. 

Bat  when  we  regard  the  larva  of  the  Pasorpidse,  we  are  dealing  viU 
a  new  type;  it  is  oaterpillar-like,  erooiform ;  its  body  is  slender  and  cr- 
hndrioal,  the  head  small,  and  feet  short  and  small.  Notice  also  iu 
habits.  The  larva  of  Panorpa  communii  of  Europe,  as  described  bj 
Braner,'"  is  remarkably  caterpi  liar-like  or  eruciform.  The  head  is  snull, 
well  roonded,  and  the  antennte  and  month-parts  are  small  and  radimeo- 
tary,  cotni>ared  with  thpse  of  other  fieuroptera,  not  excepting  tJie  Trich- 
optera. Moreover,  they  are  couatrnoted  on  neaiiy  the  same  typeu 
those  of  caterpillars;  for  example,  the  mandibles  are  short,  toothed, of 
the  same  form  as  in  Lepidopteroos  larvse;  the  maxills  are  short,  sod 
whether  more  thiui  two-lobed  Braaer  does  not  8tat«,  though  his  figtin 
indicates  apparently  a  mdimentary  third  lobe;  the  palpi  are  fonr-joiiited, 
while  the  labium  is  small  with  small  three-jointed  palpi. 

The  form  of  the  body  is  thick  and  stoat,  like  tiiat  of  a  Bombycid 
(Arotian}  larva.  The  short,  fonr-joiuted  thoracic  feet  are  in  length  uhI 
thickoess  like  those  of  caterpillars.  But  the  most  striking  resemblanu 
to  caterpillars  and  saw-fly  larvee  is  seen  in  the  eight  pairs  of  abdomi- 
nal feet,  which  Braaer  describes  as  conical  or  pin-shaped  (kegelior- 
mig),  while  on  the  last  (ninth  or  tenth  1}  segment  are  four  tlnger-eli^Hd, 
equal  processes.  Not  only  the  form  of  the  body,  but  also  the  atraoge- 
ment  and  shape  of  tbe  button-like  setiferons  warts  on  the  body  vk 
strikingly  like  those  of  some  Arctian  oaterpillu's.  The  pupa  baa  bix 
limbs  and  wings  as  in  other  Kenroptera.  The  larva  of  Fsiiorpa  boKt 
an  inch  deep  into  moss-covered,  not  wet  soil. 

The  larvee  of  Blttacus  (B.  italicu*  and  kagenii),  as  also  described  sihI 
figured  by  Braner,"*  have  a  rounded  head,  with  small  mouth-parts;  the 
mandibles  ore,  however,  rather  long,  compared  with  those  of  Panorpa; 
while  the  maxillie  have  apparently  two  inner  short  lobes,  and  a  foac- 
joiuted,  short  maxillary  palpus;  the  labium  is  rndimeutary,  with  a  p>i' 
of  short,  minute,  two-joiuted  palpi.  The  body  is  not  so  thick  as  in  P^ 
uorpa;  it  is  cylindrical  and  adorned  with  long,  scattered,  dorsal  spims, 
which  bear  one  or  two  branches  near  the  base,  while  there  is  a  lateisl 
row  of  slender  filaments,  and  a  row  of  ventral  verticillate  haira.  It  thus 
bears  a  resemblance  to  the  larvee  of  some  batterflies,  as  Vanesaa  antiopi, 
aud  especially  tbe  youiig  Polyomuiatas  {Heodes  kypopkleas)  or  tbe  Bodi 
bycid  larvie  of  Anisota  gtigma  or  Platysamia,  as  well  as  Selandn^ 
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larrte.  Braaer's  fifrnres  show  a  pair  of  abdominsl,  twa;toiDted  feet  to 
each  of  the  nine  abtlominal  segmeats,  while  jnst  as  Id  Lepldopteroas 
larree  and  in  that  of  Panorpa  there  is  a  pair  of  prothoracic  spiracles, 
none  on  the  mesotfaoracic  or  metatboracic  segmeotfl,  and  there  are  nine 
pairs  of  abdominal  spiracles  according  to  Braner'a  flgnre,  or  one  more 
pair  tban  in  Lepldopterons  lari-fe. 

The  fact  that  there  arein  the  larva!  Panorpidie  coIlecdTely  a  pair  of  feet 
to  each  abdominal  segment  (the  terminal  segment  in  Panorpa  bearing 
what  are  evidently  homolognes  of  the  anal  proplegs  of  caterpillars)  is 
ofmncb  significance  when  we  bear  in  mind  that  while  uo  caterpillars  are 
known  to  have  more  than  five  paira  of  abdominal  or  proplegs,  some  of 
the  segments  bearing  none,  yet  the  embryos,  as  shown  by  Kowalevsky, . 
have  temporary  embryonic  indications  of  legs,  a  pair  to  each  segment 
(aromere);  it  is  a  significant  fact  that  the  ernciform  larvie  of  the  Panor- 
pidfe  actually  have  two-jointed  legs  to  each  abdominal  segment,  the 
penultimate  segment  in  Bittacns  bearing  snch  legs,  and  the  terminal  seg- 
ment bearing  leg-like  processes  iu  Panorpa.  The  origin  of  the  Lepi- 
doptera  ft«m  the  same  stem-form  as  the  Panorpldee  thus  seems  a  rea- 
sonable hypothesis. 

In  the  metamorphosis  of  Mantispa,  as  Brauer  has  shown,  there  is  a 
bypermetamorphosis,  i,  e.,  two  larval  stages.  The  first  stage  is  Oampodca- 
form ;  bnttbe  second  is  sab-eruciform.  The  transformations  of  Mantiapa 
appear  to  give  ns  the  key  to  tbe  mode  iu  which  a  metamorpIioBis  was 
brought  aboot.  The  larva,  bom  a  Campodea-like  form,  active,  with  large, 
long,  four-jointed  feet,  living  a  sedentary  life  iu  the  egg-sac  of  a  spider,  be- 
fore tbe  first  molt  loses  the  nse  of  its  feet,  while  the  antennie  are  partly 
aborted.  The  fully  grown  larva  is  rou  nd-bodied,  with  small,  caterpillar, 
like  feet  and  a  small,  rotmd  head.  Its  external  appendages  retrograding 
and  retarded,  acceleration  of  growth  goes  on  within,  and  thns  the  pupal 
form  is  perfected  while  the  larva  is  fliU-fed  and  qaieaceut;  hence  as  a 
result  the  pupal  stage  became  a  quiescent  one,  and  by  inheritance  it  grad- 
ually became  a  permanent  habit  characteristic  of  Keuroptera,  all  of  which 
have  a  complete  metamorphosis,  and  hence  inherited  by  all  the  orders  of 
metabolic  insects  whiob  probably  originated  from  Nenroptera-like  forms, 
and  the  imago  represents  a  highly  accelerated  stage. 

When  we  consider  the  imagos  or  adult  Xeuroptera:  the  small,  collar- 
like prothorax,  the  spherical,  concentrated  thorax  as  a  whole,  nnd  the 
cylindrical  abdomen,  are  features  which  give  them  a  comparatively  spe- 
cialized and  modem  aspect.  Witbout  doubt  the  Neuropterons  labium 
(Plate  LIIl)  is  a  secondary  product  compared  with  that  of  the  Orthoptera 
or  the  Platyptera,  where  it  is  deeply  cleft  (Plate  SXVII.)  It  will  be  re- 
membered that  in  tbe  embryo  of  all  insects  the  labium  or  secoud  maxillie 
originates  like  the  first  pair. 

Origin  of  the  Cofeqpter(i.-i-Although  the  beetles  are  a  remarkably 
homogeneous  and  well  circumscribed  order,  there  are  certain  larval 
forms  and  life-histories  which  point  out  with  a  tolerable  degree  of  cer- 
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taint;  the  line  of  developmeat  of  this  extensive  order  from  the  C&m- 
podea  type.  There  are  two  series  of  faota  which  seem  to  oa  to  throw 
light  on  the  sabjeot. 

First-,  the  form  of  the  free,  active  larv»  of  the  camlvoroos  groaps  oi 
beetles.  The  larv«of  the Garabidse, DytiBcidre  and  Staphyliuida  apprar 
to  as  to  beon  the  whole  more  nearly  allied  to  what  was  probably  the  pri  mi- 
Uve  form  of  Ooleopterons  larva  than  those  of  any  other  families.  .  This 
ancestral Ooleopteroos  larva  was  probably  directly  related  to  the  Oampo- 
'  dea-form  ancestor  of  the  Hezapoda.  The  general  form  of  the  body,  the 
bomonomons  segments,  the  free,  biting,  toothed  mandibles,  the  well-de- 
Tcloped  one-  or  two-lobed  maxillfe  with  their  three-jointed  palpi,  and  the 
well-developed  second  mazilhe  (labium),  also  the  fonr-jointed  antenna, 
and  the  presence  of  ocelli,  while  showing  that  the  existing  camivoroas 
larvte  are  the  most  specialized  and  highly  developed,  also  show  that 
they  have  nodergone  the  least  modification  firom  the  primitive  type  of 
Coleopterous  larra.  In  the  scavenger  larval  forms,  as  the  Silphidse,  Der 
mestidse  and  allied  families,  the  month-parts  begin  to  be  modified  and 
less  developed,  and  the  form  of  the  body  nndergoes  a  change,  becoming 
thicker  and  with  less  developed  feet. 

Id  the  Elateridfe  and  Scarabteids,  which  in  general  are  phytopha- 
gous, we  see  A  still  more  decided  change;  the  body  becoming  oylindrical 
and  the  month-parts  more  aberrant. 

In  the  wood-boring  Buprestids  and  Cerambycidio,  and  in  the  leaf- 
eating  Chrysomelid  larvee,  we  witness  a  decided  departure  from  the 
carnivorous  type;  the  mouth-parta  show  a  tendency  to  become  more  or 
less  aborted,  the  legs  are  ft^nently  wanting  and  the  body  more  or  less 
.  maggotlike.  Finfdly,thetendencytoagradualdegradatioaaQdatiropby 
of  the  head,  mouth-parts  fmd  legs  culminates  in  the  grubs  of  the  weevil 
(Cnronlioaidie  and  8ooIytids},  placing  them  at  the  foot  of  Uie  Cole- 
opterous series,  and  shows  that  they  have  undergone  the  greatest  modi- 
fication of  form,  and  have  t>ecome  adapted  to  conditions  the  most  unlike 
those  which  constituted  t^e  environment  of  the  primitive  OoIeopteronB 
larva. 

The  relative  form  of  the  maxillte  appears  to  be  a  good  index  as  to  the 
general  development  of  the  body  in  the  different  groups  of  Coleoptera, 
especially  those  standing  above  the  wood-boring  families.  The  facts 
may,  for  convenience,  be  arranged  in  the  foltoving  form: 

Cieinclelida.—M.axUla  with  a  maxillary  lobe  or  mala  proper  ending  in 
a  2-jointed  appendage  which  is  longer  than  the  S-jointed  palpos.  (An- 
tenuiB  4-jointed ;  3  ocelli.) 

(Jomlitdfr.— Maxilla  with  the  mala  2-jointed;  maxillary  palpus  4- 
joiuted.     (AntenuEB  4-joii)ted,  bifurcate;  ocelli  often  present.) 

DytiscidcE  (and  Hydradephaga  in  general). — Maxilla  with  the  mala 
absent;  the  pnlpi  4-jointed. 

The  maxilla  in  the  aquatic  forms  of  the  Garabid  type  is  only  a  modi- 
fication of  the  GeodephagoQB  maxilla;  the  terminal  palpal  joint  being 
acute  and  raptorial. 
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Sti^kglvuda, — ^Maxilla  vith  a  1-jointed  bmet  lobe  (XaDtholiDos),  or 
the  mala  broad  and  setose  aa  in  the  Hncoeeding  families  (Platyatetbtu 
and  especially  Bledins);  maxillary  palpi  3-  and  4-jointed. 

The  Staphylioid  type  of  maxilla  is  simply  a  modifioation  of  tlie  Gara- 
bid,  with  a  tendeucy  to  degeneration  in  the  lower  genera  (Bledius,  etc). 
Matiy  larrs  in  this  family  are  camivorona. 

^laUrida. — Haxilla  witii  a  2-jointed  lobe  or  mala;  the  maxillary 
palpus  4-joiDted.  AutennsB  4-joiiited,  bifbroate  aa  in  Oarabid  iarvEs; 
mandibles  toothed.  The  maziUffi  of  Elater  and  Athoae  are  tree.  While 
g^aeially  supposed  to  be  vegetable-eatere  (as  Agriotea),  those  larvie 
irbich  live  under  the  bark  of  trees  in  mines  made  by  Longicora  and 
other  borers  have  been  shown  by  Batseburg,  Dufonr  and  Ferris  to  be  in 
part  oamiTorons,  living  on  Dipterons  and  Loogicom  larvee,  as  well  as  on 
the  exorementitioas  vegetable  matter  filling  the  burrows.  Ferris  (Iruoetet 
Au,  Pin  maritime^  p.  190)  has  pointed  out  the  close  resemblance  of  the 
moatb-puiiB  of  tbia  fomily  to  those  of  the  larval  Carabidte. 

In  the  ScarabffiidEe,  Bnprestidte,  and  all  the  lower  families  at  Ooleo* 
pt«ra,  the  maxillEe  are  of  a  ratiier  simpler  type  than  in  the  foregoing  fam- 
ilies ;  the  maxillary  lobe,  or  mala,  being  simple  and  more  or  less  fdnged 
-witb  stiff  hairs.  la  the  ScarabieidtB  (Osmoderma),  and  in  Pyroohroa, 
whidi  is  camivorons,  the  month-parts  are  as  complicated  as  in  any; 
bat  in  the  BaprestidEB  and  OhrysomelidB  tbey  are  less  developed, 
while  they  are  most  rodimaitary  in  form  and  size  in  the  wood-boring 
weevils  and  Scolytids  ,*  the  antennre  and  second  maxillie  and  legs  also 
share  in  the  degradation  of  stmctore  consequent  on  the  burrowing  lig- 
nivorona  habits  of  the  larva. 

But  it  ia  in  the  so-called  hypermetamorphosis  of  the  Meloide,  that  of 
the  blister  beetle  (Epicauta)  aa  well  aa  Homia  having  t>een  fully  de- 
scribed and  lUnstrated  by  Profeaaor  Biley  in  the  First  Report  of  the 
United  States  Entomological  Commission  (p.  297-302,  PI.  lY),  that  we 
have  a  elew  to  the  probable  origin  of  the  dliferent  types  of  Goleopteroas 
larves.  The  metamorphosis  of  the  oil  beetle  (Meloe)  originally  dis- 
covered by  Biebold  and  UTewport  and  also  Fabre,  is  described  in 
diAerent  entomological  mannals."*  In  brief^  the  larvse  of  Melog  when 
hatched  are  very  minate,  active,  six-legged,  slender-bodied  creatures, 
parasitic  on  wild  bees ;  as  tjie  lege  end  in  three  claws  the  iosecta  in  this 
stage  are  called  "  trinogalins."  These  larvee  attached  to  the  bees  are  thas 
carried  into  the  nests  of  the  latter,  where  they  feed  on  the  bee-larvm  and 
bee-bread.  On  becoming  fully  fed,  instead  of  transforming  directly  into 
tJie  pupa  state,  they  assume  a  second  (ooarctate)  larval  form,  entirely 
unlilte  the  first,  the  body  being  eylindrioal  and  motionless,  with  long 
legs;  they  then  attain  a  third  larval  stage,  the  head  small  and  the  body 
thick,  t^lindrical  and  footless;  after  this  they  assome  a  true  papa  stage, 
and  finally  beoome  beetles. 
Professor  BUey  baa  traced  the  hypermetamorphosis  of  the  blister 

wSm  a*  wiiuV*  "Gald*  U  tha  Btady  of  loMrt*."  yp.  *77-»T»,  Bia.  «7-tfl. 
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beetle  (Bpioants),  wliioh  passes  throagrh  three  larval  et»gea  before 
transfiirmiug  to  a  pupa.  He  divides  the  life-history  of  this  beetle  into 
the  following  stages:  (1)  TriaQguliD ;  (2]  second  larra  (a,  Owsbidoid; 
b,  altimate or Scarahwidoid  stage);  (3)  pHfludo-pQpa,orGoarctatelarra: 

(4)  tbinl  larva  (closely  resembling  the  Soarabeeidoid  stage  of  second); 

(5)  true  pnpa ;  (6)  beetle.  (Tlie  reader  shoald  examine  the  figures  in  R 
IV  of  the  First  Report ;  otherwise  he  cannot  nnderstukd  the  following 
remarks.) 

It  api>eai8,  Oien,  that  the  first  larva,  or  triungnlin,  in  form  resembles 
the  Campodea-like  primitive  larval  form  of  Goleoptera;  the  EpioaaU 
triangulin  closely  resembles  a  Oarabid  larva,  the  head,  antenua,  and 
month-i>arts,  as  well  as  the  legs  and  form  of  the  body  in  general,  being 
ou  tbe  primitive,  Carabid  type  (somewhat  like  Gosnonia  (!},  Oaleriu 
and  Harpalus);  the  second  larva,  a,  Carabidoid  stage,  tfaoagh  qnite 
difllBreut  as  regards  the  mouth-parts,  and  with  a  smaller  head,  Uucker 
body  and  much  shorter  legs,  still  adheres  to  tbe  higher  Carabid  form 
(CarabQS  and  allies).  During  the  Suarabeeidoid  stage  the  secoud  Iarv» 
rests  nearly  motionless  in  the  egg  of  the  locust,  and  is  like  the  curved, 
clumsy  larvEB  of  the  cockchafer  or  Jane  beetle  and  other  Lamelliooni 
larvBB,  which  also  have  the  similar  habits  of  lying  Btlll'  in  their  bor- 
rows and  feeding  on  the  roots  of  grass,  or,  as  in  t^e  case  of  Omdo- 
derma,  lying  nearly  motiunless  in  t^eir  cells  in  rotten  wood.  This  sort 
of  life  going  on,  the  lu^'ol  blister  beetle  after  six  or  seven  days  assume* 
tbe  ultimate  stage  of  tbe  second  larva,  and  now,  from  apparent  con- 
tinued dixuse,  the  moutii-parts  and  legs  become  more  ab<Ht«d  than 
before,  aud  the  insect  in  ttiis  stage  may  be  compared  to  some  Lon- 
gioorn  larvee,  with  a  general  reaemblaoee  in  tbe  curved,  cylindrical  body 
to  the  Ptinid  and  OhryBOuit!lid,and  it  oven  approxiiuates  in  general  shape 
CurcuUoiiid  larvce.  In  the  pseudo-pupa  or  coiuvtate  larva  thia  processor 
disose  and  obsolescence  of  parts  cnlminates  in  the  immobile  stage  pre- 
ceding (with  the  iutervention  of  third  larva)  the  pupal  condition.  \Vs 
thus  see  that  in  tbe  life-history  of  a  single  species  of  beetle,  change  in 
habits  or  environment,  as  well  as  in  the  food,  induces  change  in  tbe  fonn 
of  the  body ;  and  this  series  of  changes  in  the  Meloidio  131)1068  t4ie  suc- 
cessive steps  in  the  degradation  of  form  which  characterize  the  series  uf 
Coleopterous  larvfe  from  the  Oarabidie  down  to  tbe  Carculioaidie  and 
Scfdytidte.  At  flrat  all  larv»  were  oarnivoronsand  active  in  Uieir  habits, 
with  large  mandibles  and  well  developed  accessory  jaws  and  legs;  cer- 
taiu  forms  then  becoming  scavengers,  their  app^idages  became,  from 
disuse,  less  developed;  tiien  others,  becoming  phytophagous,  became  in 
some  cases  still  less  developed,  the  jaws  shorter  and  toothless^  witii  cor- 
responding modilications  in  tbe  other  mouth-parts,  tbe  antennas  and  the 
legs,  while  tbe  body  became  thick,  fat  and  cylindrical ;  until  in  the  wood- 
boring  and  seed-  or  nnt-iuhabiting  weevils  the  antennee  and  mazillie  be- 
came rudimentary,  almost  disappearing,  while  tbe  legs  utterly  vanishnL 
Change  of  habits  aud  surroundings,  with  corresponding  changes  in  tbe 
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form  of  the  body  and  iU  appendagea,  both  ezplalD  the  metamorphoeia  of 
iusects  ia  {feaoral  aud  also  the  differeooes  betweeu  the  larval  forms  of 
the  diffeient  orders. 

The  followiDg  viev  will  convey  an  idea  of  the  larvfe  of  the  Coleo- 
pteroos  fiimilleB  which  in  a  general  way  correspond  to  the  different  larval 
stages  of  the  Meloidte;  it  being  understood  that  the  resemblances  aro 
suggestive  and  general,  and  not  to  be  accepted  in  a  too  literal  sense, 

iln  Meloe  more  like  Campodea  than 
Stylopidse. 
r  CicindelidEe. 

I  Garabidie,  Dytlscidee,  Hydrophilidie. 
o   t~i      K-j  -J    I I  8ilphld»,  Nitidalariffi,  Dermestidie, 

2.  C.rab.do,d,t«g«.  )      (Jocoimllida,,  etc   ^ 

Elateridfe,  Lampyridn,  Telephorids^ 
I     Cleridie,  Fyrochioidffi. 
(  Histeridte. 

3.  ScarAbteidoid  stage.  }  Soarabeeidse. 

(  PtinidEB. 

r  Cerambycidfe. 

*.  O«at»t.t«.tog.,mo»ople»  I  S'orierad^"- 
ojUndrkal  a„d  .podon,.  -I,  g°jSS«. 
/  ScolytidsB. 

From  the  facts  and  considerations  which  have  been  presented,  we 
are  disposed  to  believe,  subjeot,  of  coarse,  to  ftatare  correction,  that  the 
primitive  Ooteoptera  were  carnivorons  forms,  and  that  the  scavenger 
and  phytopfaagons  forms  have  treen  derived  from  them,  and  are  there- 
fore secondary  prodacts,  and  as  a  whole  of  more  recent  origin. 

the  primitive  form  of  beetle  was  probably  a  Staphylinns-like  form, 
wiUt  a  long,  narrow  body  and  rnditoentary  elytra,  and  carnivorons  in 
habits.  Ttrie  has  been  suggested  by  Brauer,"°  thongh  it  ocoarred  to  na 
before  meeting  with  his  views. 

Thongh  the  eariieat  beetle  known  is  a  Carboniferous  weevil-like  form^ 
yet  tfe  imagine  the  Coleopterous  type  became  established  in  Devonian 
or  Bilnriau  times,  when  there  may  have  existed  the  prototypes  of  the  ear- 
wigs and  beetles;  for  the  two  types  may  have  branched  off  from  some 
Tbysannrau  form.  On  the  other  band,  the  primitive  Coleopterous  larra 
may  have  sprang  from  some  metabolons  Keuropterons  form.  The  larva 
of  Qyrinns  baa  a  strilcing  resemblance  to  that  of  Gorydalas  and  other 
Hialidee,  so  mach  so  that  a  terrestrial  Carabidoos  form  most  probably 
was  of  Neuropteroas  origin,  as  indicated  in  our  diagram. 

Or^n  of  the  JHpteroy  Jj^idoptera,  and  Bj/menoptera. — ^Tbe  Englossata 
probably  bad  a  common  origin  in  the  first  place  from  the  metabolio 

•■Bo  vird  ml  A«r  StmpbrUnna  all  dll*  dwSllHCf n  Klfbrfomm  grltin.  etc  Beln  htangen  ttbar i1l» 
VerwuidliuiK  dor  Insekten  fan  Bfama  dw  I>«wHaidin»-Tb«rl«,  tod  T,  Biiincr,  Yttb.  i.  k.  uoL-1>o(. 
6«k,  WlBB,  IM^  p.  111. 
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J^earoptera.  Tfae  Lepidoptera  probably  origliiated  from  the  eame  gronp 
from  which  the  PauMrpida  and  Triohoptera  braaohed  ofE^  and  we  agree 
with  the  opinion  of  H.  MiiUer,^  who  maintains  that  the  Leftidopten 
and  Trichoptera  "proceed  from  a  vommon  atock,"  tbongh  we  should  sap- 
pose  that  the  Panorpidfe  in  their  lu^val  stage  lepreaented  fonns  like  tbe 
ancestral  caterpillar. 

The  adalt  structure  and  larval  forms  of  the  Diptera  show  t^at  tliey 
originated  from  nearly  the  same  stock  as  the  moths.  The  most  perfectly 
developed  Dipterous  larvse  are  those  of  the  Caliddn  aad  Tipolidc; 
these  were  probably  the  primitive  forms;  the  other  Dipteroos  larrte, 
notably  the  larval  Muacids  or  maggots,  are  degradatiooal  forms,  and 
the  lower  Diptera  appear  to  hare  been  degraded  or  degenerate  forms. 

The  case  is  different  with  the  Hymeuoptera.  The  saw-fly  larvra  rep- 
resent apparently  the  primitive  larval  form;  abd  from  their  resem- 
blance to  caterpillars  and  Panorpid  larvte,  show  that  the  Hymenopteta 
and  Lepidoptera  may  have  had  a  common  origin.  The  footless  l^rvn 
of  tfae  parasitic  Hymeuoptera  are  correlated  with  their  parasitic  mods 
of  life,  and  the  similar  forms  of  the  larval  wasps  and  bees  show  that 
from  disuse  their  mouth-parts  and  legs  became  aborted,  and  the  immo- 
bile larvae  became  short  and  thick-bodied.  Hence  snch  larvee  should 
be  regarded  as  secondary,  adaptive  larval  types.  The  high  degree  of 
specialization  of  the  bees'  mouth-parts,  their  concentrated  bodies  and 
4-segmented  thorax,  with .  other  characters,  show  that  they  are  the 
highest,  most  specialized  and  modern  of  all  insects. 

"SOTE. — It  should  be  borne  in  mind  that  the  embryo  bee  has  a  pair 
o£  temporary  abdominal  appendages  on  each  segment  (uromere);  so 
also  has  the  Lepidopterous,  Coleopterous,  aud  Ortbopterous  embryo, 
which  points  back  to  a  common,  Scolopendrella-like  type;  this  also  pos- 
sibly indicating  a  still  earlier,  worm-like,  Peripatus-like  anoestOT  for 
Myriopoda  aud  Hexapoda  at  least,  if  not  Aracbnida.  For  previoas  dis- 
cussions aa  to  the  origin  of  insects  the  reader  is  referred  to  the  writings 
of  Fritz  Miiller,  Brauer,  Lubbock,  aud  the  author. 

Order  II.  DEBMATOPTEBA. 
FOEPICULIDJB.    Plates  XXni,  XXIV. 

THE  H£AD. 

Forfieulatienf Ota  Dobva.  (PI.  XXllI,  flgs.  1-3).  The  bead  is  horijon- 
tal  in  position,  broad  and  flat,  HqiiRrish,  the  sides  being  parallel.  There 
is  a  V-sbaped  epicranial  suture,  which  is  more  distinct  in  the  lar\'ffi  of 
this  genus  and  In  Labia.  The  eplcrunium  is  otherwise  simple;  no  ocelli. 
The  clypeus  is  simple,  being  no  wider  and  not  mncb  larger  than  the  lab- 
mm.    The  genal  ridge  prominent;  a  broad  galar  region.    Behind  the 

u>ABi«ri»n  MUnnllit,  t,  Jolf,  1871,  2§8,    Sea  bUo  (lie  um*  migulna,  Kdt.,  IgTl,  p.  T0T-7U. 
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short,  broad  sabmeDtom  [uid  in  tiroat  of  tbe  prosternnm)  is  a  free  sderite, 
vith  a  transveiae,  mediau  impressed  liue.  (This  solerite  ma;  be  called, 
the  poatgula,  and  it  may  correspond  to  the  pnestema)  sclerite  iti  Blatta, 
except  that  no  pleural  sclerite  is  attached  to  it  ai  in  Blatta.)  Tbe  men- 
tam  is  very  large  and  flat,  as  long  aa  broad. 

THE  THORAX. 

Sotttm. 

Pronotam.  (Fig.  7.)  Large,  flat,  square,  a  little  longer  thim  broad, 
and  rounded  behind. 

Mesonotum,  (Fig.  8.)  Somewhat  as  in  Termes,  being  almost  entirely 
concealed  by  the  pronotnm,  which  rides  over  iL  It  is  very  sbort — 
indeed,  remarkably  so — ^no  other  insects  approaching  this  group  in  this 
respect,  while  the  metanotum  is  remarkably  developed.  Neither  the 
meso-  nor  metanotam  are  so  wide  as  tbe  thorax,  a  broad  margin  of  mem- 
brane bordering  tbe  sides. 

The  mesoscntom  forms  a  very  short,  transversely  snblinear  sclerite, 
with  the  front  edge  full  and  curved,  but  linear  (in  a  transverse  sense) 
on  tbe  sides;  behind,  it  receives  the  minate,  diamood-sliaped  scutellum, 
which  forms  a  posterior,  Bpine-like  projection,  which  rubs  or  playe  ni>on 
tbe  medially  chitinous  front  edge  of  the  metanotum.  On  each  side  of 
tbe  scateUiim  is  a  transverse,  long,  lanceolate-oval,  chitinous  sclerite, 
which  we  are  disposed  to  regard  as  the  divided  po^tacutellum.  There 
is  no  praescntum,  and  in  front  of  and  behind  tbe  mesonotum  the  thorax 
is  soft  and  merobraQons. 

MetanoUm.  (Fig.  8.)  There  ia  do  prsscutum.  Tbe  scntnm  is  very 
large,  nearly  as  broad  as  long,  broad  in  ih>Dt,  narrowing  behind,  sinuous 
on  the  lk>Dt  edge,  sligbtly  rounded  behind,  the  surface  generally  flat- 
tened, a  little  convex,  with  two  parallel,  slightly  converging  median 
ridges;  behind  these  two  ridges  is  tbe  narrow,  longitudiunJly  some- 
what oblong  sout«Ilum.  It  is  not  defined  by  suture,  and  I  could  not 
decide  what  it  was  notil  I  had  examined  Labia,  in  which  it  is  more  dis- 
tinctly separated  fh>m  the  scutum;  it  is  thick,  dark,  with  a  spine-like 
projection  in  front 

The  targe,  long  and  broad,  more  or  less  flat  area  between  tbe  scutum 
and  firet  nromere  we  are  disposed  to  regard  as,  without  much  doubt, 
an  enormously  developed  postscutellum,  especially  as  it  is  much  shorter 
and  more  like  the  poAtscut^lum  of  Labia.  Its  surface  is  broken  up 
into  areas ;  from  behind  tbe  metascutcllum  two  widely  diverging  ridges 
pass  backward  and  outward  to  support  the  base  of  the  vings. 

Pleurum. 

Tlie  plenrit«8  are  remarkable  for  being  extended  horizontally,  and 

for  the  unnsnal  form  and  relations  of  tbe  epJmera,  in  these  reBjiouts 

suggesting  the  Coleoptera,  and  perhaps  the  StaphylhiidtB,    Tbe  legs 
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are  inserted  at  the  posterior  end  oc  the  side  of  each  segment  (btmo- 
mere),  as  the  cox»  are  widely  separated  hy  the  very  large  and  broad 
stemites. 

Pn^learites.  (PI.  XXIV,  fig.  1.)  ThoBe  are  well  developed.  The 
episteroam  is  horizontal,  flat,  sabtriangalar,  narrow,  reduced  to  & 
point  before  reacbiog  the  coxa.  A  wedge-shaped,  triangalar  sclerito  is 
wedged  in  between  It  and  the  sternite  (this  may  be  regarded  as  the  sab- 
epistemam,  though  possibly  the  trocfaantine,  as  the  coxa  is  apparent!; 
entire,  and  there  is  otherwise  no  trochantine  to  be  found). 

The  epimemm  forms  the  npper  part  of  the  plearum,  and  is  scale-like, 
oblong-oval;  in  front  it  is  narrow,  and  ends  at  the  anterior  margin  of 
the  notcm.  The  posterior  or  upper  end  of  the  epimemm  js  &ee,  roiyided, 
scale-like,  as  it  covers  the  prothoracic  stigma. 

The  coxa  is  cylindrical,  shorter  than  broad.  I  can  perceive  no  sutnre 
in  it,  and  think  the  trochantine  is  obsolete. 

Meaoplearitet.  (Fig.  2.)  These  selerites  repeat  the  form  of  the  ]>n>- 
pleurites.  The  segment  (beenomere)  is  not  so  long,  and  the  seleritee 
are  a  little  more  horizontal.  The  epimemm  is  more  regularly  oblong- 
oval,  with  a  deep  crease  or  fold  below  the  middle,  which  extends  ob- 
liquely &om  near  the  coxa  to  the  front  edge  of  the  epimernm. 

The  episternum  is  in  this  segment,  as  in  the  preceding  one,  divided 
into  two  pieces ;  the  sur-epistemnm  is  very  small  and  situated  in  the 
same  plane  as  and  on  the  sidb  of  the  anterior  end  of  the  sternum.  The 
triangular  sub-epistemnm  is  more  oblique  than  in  the  proplenrum.  The 
coxa  is  smaller  than  in  the  protborax. 

Metapletirites.  (Fig.  3.)  The  structure  of  this  region  is  very  remark- 
able, as  compared  with  that  of  other  Phyloptera.  The  epistemom  is 
simple,  not  subdivided  as  in  the  pro-  and  mesopleumm,  but  represented 
by  an  acutely  triangular  sclerite,  the  base  of  which  lies  next  to  the 
ooxa,  the  acute  apex  reaching  only  two-thirds  the  way  to  the  front  (rf 
t^e  stemnm.  This  reduction  in  the  size  of  the  epistemal  elements  is  dua 
to  the  increase  in  size  of  the  steninm  below  and  the  epimemm  above. 

The  epimeram  is  enormously  developed,  extending  fh>m  the  insotiMi 
of  the  bind  wings  (which  is  very  near  that  of  the  anterior  pair)  back 
nearly  to  the  middle  of  the  second  abdominal  segment;  it  thus  fbrmi 
the  side  of  about  half  the  entire  thorax;  in  situation  it  is  horizontal, 
tts  sides  vertical,  but  in  front  next  to  the  mesocoxie  and  sternum  it 
rounds  down  and  under,  becoming  ventral.  (This  is  a  most  novel  mod- 
ification of  the  met-episternum,  and  as  unique  as  the  modification  of  the 
mes-epistemum  in  the  Odonata.) 

Oozffi  longer  than  in  the  mesotborax,  and  soldered  to  the  sternum. 

Stermim, 

The  sternal  elements  are  in  Forflculidfe  remarkably  large  and  broad, 
the  species  being  essentially  runners. 
The  proBtemvm  is  subdivided  into  a  single,  large  intercoxtd  plate, 
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wfafcb  is  obloDg,  widentDg  in  fVout,  and  with  tbe  sorfoce  sligbtly  con^ 
vex,  and  a  pnestemal  area  whicli  is  again  sabdtvided  iuto  a  median 
roanded  area  (Figa.  10-12,  p  nt)  flanked  posteriorly  by  two  small  tri- 
angalar  sclerites  (p'  st). 

Tlie  me»o»temvm  is  Bcntellate  in  shape,  nearly  as  long  as  broad,  wide 
in  frout,  narrow  and  well  roanded  behind  tbe  coxffl. 

The  metagternxim  is  entire,  very  large,  broad  and  rather  fitll  on  the 
sarikce;  it  is  as  broad  as  long,  encroaching  on  the  pleurites,  and  behind 
is  faintly  separated  by  sntnre  irom  the  first  urite. 

THS  JUiDOMEN. 

TR^re  are  ten  oroineres  with  ten  nrostemites  (PI.  XXIV,  figs.  7-0)^ 
tbe  8th  very  large,  being  four  times  as  long  as  the  7th;  the  9tband  lOtb 
each  forming  a  itair  of  lateral  scales,  at  base  of  each  blade  of  the  forceps, 
being  separated  by  the  median  sclerites  forming  the  genital  armature. 
The  genitals,  forming  a  median,  iuterforcipate,  spioe-libe  sclerite,  and 
present  above  and  below,  may  represent  tbe  11th  uromere.  The  for- 
ceps we  are  inclined  to  regard  as  homolognes  of  the  oercopoda  in  otlicr 
PAyloptora. 

In  regaiding  as  tbe  first  nromere  the  tergite  immediately  encoeediiig 
what  we  have  described  as  the  meta-poateontellum,  we  differ  from  what 
seems  to  be  Professor  Westwood's  opinion  as  to  the  nature  of  the 
thorax.  He  apparently  regards  this  segment  or  tergite  and  pleurlte  (as 
tbe  sternal  portion  is  not  developed]  as  a  part  of  tbe  metathorax.  This 
segment  is  a  large,  broad  sclerite  closely  connected  with  the  metatho- 
rax, being  slightly  excavated  next  to  tbe  metathorax,  and  roanded  be- 
hind. Ou  each  side  it  is  separated  by  sntore  from  a  narrow  pleurlte 
bearing  the  large, 'somewhat  kidney-shaped  first  abdominal  stigma,  Tbe 
first  pair  of  abdomioal  stigmata  is  large  and  simple,  the  chitiouna 
edge  forming  a  plain  ridge  without  any  projecting  teeth.  Tbe  Becond 
pair  of  abdominal  stigmata  is  visible ;  the  others  are  not  easily  detected, 
as  they  are  minute,  but  judging  by  Westwood's  figures  there  are  the 
usual  number,  i.  e.,  eight  pairs.  Westwood  states  that  there  are  three 
pairs  of  thoracic  spiracles  and  seven  pairs  of  abdominal  ones.  Should 
it  be  proved  that  Forflcnla  has  a  pair  of  stigmata  to  each  thoracic  seg- 
ment, it  will  be  a  remarkable  fact,  as  there  is  no  insect  known  (Oampo- 
dea  not  exceptei^  which  has  a  pair  on  each  thoracic  segment.  Bat  we 
are  inclined  to  think  that  Westwood  has  considered  our  first  abdominal 
uromere  with  its  large  spiracles  as  a  part  of  the  metathorax,  and  thns 
he  considers  the  number  of  pairs  of  thoracic  stigmata  as  three,  and  of 
abdominal  ones  as  seven.  We  have  found  a  large  protboracio  spiracle 
over  tbe  coxa  on  the  posterior  end  nnder  the  posterior  comer  of  the 
pronotum,  and  concealed  on  the  side  by  the  lateral,  soale-like  epimeram. 
We  have  detected  a  pair  of  mesothoracio  spiracles,  but  none  on  the 
metathorax. 

The  result  of  onr  examination  of  Forflciilidfe  is  that  they  conetitata 
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an  ordinal  gtonp  of  Phyloptera,  eqaivalent  to  th«Orthoptera.  Tbe  larval 
Forficala  ia  very  close  to  Japyz  ia  the  form  of  the  head,  tbe  thuiado 
hoiDouonioiu  segmuitB,  in  having  ten  uromeres,  in  tbe  nature  of  the  tot- 
ceps,  and  in  the  eleventh  rndimeutary  segment.  So  close  ia  the  resein- 
blance  that  we  are  somewhat  Inclined  to  regard  Japyx  as  a  degraded 
Forflcula.  When  we  considtsr  the  natare  of  the  head,  the  elytra-like  fore 
vings,  the  singnlar  bind  wiugs,  which  are  not  net-veined,  and  the  fur- 
oeps,  we  see  how  moch  nnlike  tbe  Ortboptera  Forflcula  is.  It  does  not 
approach  Blatta  nor  Termes.  Id  tbe  charactec  of  tbe  winf^s  and  tlie 
thorax,  especially  the  pleuritea,  Forficula  is  snggestive  of  the  Ooleo- 
ptera,  though  differing  &om  them  in  being  ametaholous. 

In  Labia  the  head  is  as  in  Forficnla.  The  body  being  much  sbprter 
and  thicker  than  In  Forficula,  there  are  some  relative  di&ereaces  from 
what  has  l>een  described  in  Forficala. 

Sotam. 

Tbe  pronotum  is  shorter  and  broader,  but  still  covf^rs  the  meaonotum; 
the  tatter  is  as  in  Forficala,  the  scut«Ilam  being  similarly  spine-like. 
The  metanotum  is  as  in  Forficula,  with  do  important  differences;  the 
acntellnm  ia  rather  more  distiuct,  however,  but  the  postscatellum  ia 
much  shorter,  and  has  similar,  lateral,  subniembranous  folds  in  fmut. 

The  first  aromere,  with  its  npiracle,  is  much  as  in  Forficala,  while  the 
succeeding  nromerea  are  mnch  shorter. 

Fleurum. 

The  prothoraoic  plenrites  (episteruum  and  epimemm)  are  aa  io  Fbr 
ficala,  but  shorter  and  broader. 

In  the  mesotboras  the  epimemm  is  much  rounded,  being,  with  tbe 
epistemnm,  rather  aborter  than  in  Forficula. 

The  mesothoradc  pleurite«  are  aa  in  Forficula,  but  much  shorter  and 
wider  in  proportion. 

Stemitm. 

The  sternites  are  not  essentially  diffeient  from  those  of  Forfloola,  bnt 
are  rather  shorter  and  broader. 

THE  I.A.BVA  OP  POEPIOULi,  (PI.  XXIJ). 

The  notum  of  each  segment  is.  aa  in  all  Urthopterons  larvte,  simple, 
not  being  differentiated  into  sontnm,  scntellnm,  etc  On  tbe  other  baud, 
tbe  sternites  and  plenrites  are  as  in  Uie  adalt,  and  this  proves  that  the 
tergites  are  ooncemed  in  and  modified  by  tbe  development  of  the  wings. 
Tbe  epiatorna  are  subdivided  as  in  the  adult. 

In  the  abdomen  there  are  eleven  nromeres,  but  the  first  tergite  ia 
wanting,  the  urosteruite  bong  present,  while  the  eleventh  tecgite  is 
small  and  mdimeotary. 
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Order  ni.  OBTHOPTEBA.    Plates  XXT-XXXVIII. 

THE  HEAD, 

Blatta  amenoaxa  ? .  The  head  is  held  vertically.  The  epicrauinm  is 
broad  and  smooth;  the  ocelli  are  absent  or  obsolete.  The  clypeos  is 
broad  and  short,  do  sotore  separating  it  &om  the  epicraniam.  The 
geuse  are  large,  a  geaal  ridge  separating  the  genee  &om  the  orbits. 
The  gala  is  broad  and  shrart, 

IHB  TBoBiX    (Plate  XXVI.) 

Thepronotum  (PI.  XXVItl)  ia  broad  and  flat,  as  long  as  broad. 

The  meaonotum  (PI.  XXX)  is  remarkably  broad  and  flat,  two-thirds  as 
long  as  broad.  The  pr^suatum  is  wanting  (unless  represented  by  a 
transverse  strip  in  front  1).  Tbe  scntum  is  flat,  consisting  of  two  square 
sclerites  separated  slightly  by  the  rudimentary  scntellum,  which  tatter 
is  lanceolate,  narrow,  triangnlar,  and  divided  into  two  portions,  t.  «.,  the 
posterior  or  acntellam  proper,  which  is  subqnadrate,  broader  than  long, 
and  a  narrow,  long  continuation  which  reaches  to  the  ftout  edge  of  the 
scutum,  between  its  two  sclerites. 

The  postscntellnm  Is  represented  by  a  well-marked  transverse  band 
behind  the  scntellum,  but  not  separated  &om  the  scntellum  by  a  well- 
marked  suture. 

Tbe  metanotwn  (PI.  XXX)  is  like  the  mesonotnm,  bat  with  no  traces 
of  a  prffiscntam ;  while  the  scntellum  is  mach  more  distinct,  diamond- 
shaped,  with  distinct  sutures,  the  acute  apex  not  quite  reaching  the- 
front  «dge  of  the  scntum ;  behind  clearly  demarked  fi«m  the  postsoo- 
tellam,  which  forms  a  definite  transverse  band. 

Ptevrum, 

Theplenrites  are  very  hard  to  make  out,  owing  to  the  flatness  of  the 
body. 

Propleuntm.  (PI.  XXIX).  The  epistemum  is  divided  into  three 
pieces,  tbe  anteriw  a  ridge  extending  Arom  tbe  sternum  to  the  roof  of 
the  scutum;  the  hinder  two  a  lower  piece  resting  on  the  trochantine, 
and  an  upper,  larger  and  completely  chitinous  piece  extended  to  the 
fiuture.  The  epimemm  is  a  very  irregular,  oblong  region,  partly  mem- 
branous. 

Mesopleurum.  (PL  XXXI.)  The  episternnm  in  this  arthromere  is  also 
subdivided  into  three  pieces:  the  anterior  (1)  broad  and  resting  on  the 
sternum  and  reaching  around  to  the  epimerum ;  and  (2)  a  narrow,  lance- 
olat«-oval  piece  not  visible  from  tbe  aide;  the  third  sclerite  (3)  is  a  broad, 
triangolar  piece  (which  may  be  the  epimerum,  but  is  probably  not).    A 
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deep  fissore  eeeme  to  eeparate  tbe  epiBteniBl  from  tlie  epimeral  aim, 
and  tbe  epimeram  rests  aJmve  the  trochantiDe,  being  miniite,  rndimeoi- 
ary,  and  triangalar  in  oatltne.  The  coxa  is  very  larg«,  broad,  eiuH'- 
moaa  compared  with  other  Ortboptera;  it  is  mnch  flattened,  liie  tn>- 
chantine  is  long  and  narrow,  the  suture  being  on  a  thin,  prominent 
litlge. 

Meb^leuntm.  (PL  XXXI.)  Exactly  repeats  tbe  mesopleamm  in 
form,  but  is  a  little  larger,  and  tbe  coxte  are  somewhat  larger. 
.  Owing  to  tbe  much  depressed,  flattened  body,  which  is  correbited  to 
the  habit  of  li\'iDg  uuder  the  bark  of  trees  and  in  cracks,  the  epistema 
are  only  seen  from  Iteneath,  oo  each  side  of  the  stemum,  and  tbe  epi- 
inera  are  reduced  nearly  to  a  minitnum,  while  tbe  coxaa  are  eoonuoiiB, 
but  still  flattened,  as  the  Blattarue  are  active  mouers  rather  than 
leapers. 

Sternum, 

The  prwternum  (PI.  XXXI)  is  well  developed,  but  one-balf  aa  broad  u 
long,  and  submembrauous. 

'Ibe  muoMtemum  (PI.  XXXII)  is  about  as  broad  as  long,  roaoded 
behind,  with  a  median  angular  depression. 

The  metastemum  (PI.  XXXII)  is  broader  than  long,  deeply  cteft,  wttb 
a  median  fold  or  gore.  Owing  to  this  deep,  angular  depression  both  th« 
meso-  and  metsstemitee  can  be  flexed  together,  thns  allowiug  the  sidet 
of  the  body  to  approach  each  other  somewhat. 

THE  ABDOMEN. 

.  Then  are  in  tbe  S  eight  abdraninal  tergitee,  the  eighth  tei^te  bebig 
deeply  deft,  and  seven  uroBt«mites.  The  cercopoda  are  short  and  I^IK- 
jointed. 

Note. — The  close  relation  to  Termes  and  the  Termitids  in  general, 
{a  point  iu  which,  among  other  respects,  Blatta  connects  tbe  Ortboptoa 
and  Psendoneuroptera),  is  seen  iu  the  nearly  identical  form  of  the  epi- 
stemal  and  epimeral  regiouB ;  tbe  latter  being  dorsal  and  small,  tbe 
epistemal  more  developed  and  sternal  in  position.  The  sternal  region 
is  much  the  same  in  Blatta  as  in  Tonnes,  and  judging  by  the  form  of 
tbe  head,  thorax  and  abdomen,  these  two  genera  might  belong  to  even 
tbe  same  family  They  seem  certainly  only  one  family  removed,  the 
principal  dificrences  being  in  the  wings.  If  there  were,  so  to  speak,  no 
other  Orthoptera  in  existence,  the  Elattariae  would  certainly  be  associ- 
ated with  the  Paeodoneuroptera.  Hence  we  have  been  almost  led  to 
think  that  it  is  an  artlflcial  claaaificatlon  which  places  them  in  separatA 
orders. 

Maktid^. 

THE  HEAD. 

Mantia  Carolina.  The  position  of  tbe  bead  is  vertical;  the  front  is 
broad,  triangular.    The  orbits  are  very  large  and  broad.    The  epicra- 
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Ilium  ifl  divided  into  an  ocoipito-vertioal,  square  area  eztendioff  from 
the  occipital  foramen  and  bending  over  to  the  ocelli,  witli  a  transverse 
atrugtat  sature  or  impreastMl  line  tn  &out  extending  to  the  orbits.  The 
dypens  is  reiy  distinotly  divided  iato  a  post-  and  antecl^peiis,  tUe 
former  wider  than  the  anterior  division.  The  labmm  is  as  long  as  broad 
and  somewhat  pointed  in  ftont.  The  genie  are  broad,  with  a  marked 
genal  ridge.  JSo  gnlar  region  in  firont  of  the  foramen.  There  is  no  sab- 
mentom;  the  mentnm  is  square,  the  ligala  small  and  narrow. 

THE  THOIU.X. 

The  thorax,  as  well  as  the  rest  of  the  body  in  general,  approaohes 
that  of  Blatta,  with,  of  course,  important  modifications ;  in  some  respects 
it  approaches  the  Acrydii. 

Ifotun. 

The  pronotum  (PI.  XXXIII,  figs.  1-3)  is  remarkably  long,  forming  the 
tei^al  and  lateral  portions  of  the  area.  On  the  anterior  fourth  is  a 
transverse,  impressed  line,  not,  however,  quite  svaohing  Uie  sides  of  the 
notum;  this  is  situated  directly  over  the  insertion  of  tiie  first  pair  of 
legs. 

Meaonotum.  (Fig.  4, 5.)  This  is  very  long,  being  about  twice  as  long 
as  broad;  along  the  middle  extends  a  sclerite  ftom  the  anterior  to  the 
posterior  mai^n;  It  is  triangular  in  front  and  behind ;  the  anterior  eud 
we  would  regwd  as  the  pnescutam,  and  the  posterior  portion  as  the 
sontellum,  the  two  uniting  on  the  anterior  part  of  the  notum.  There  is 
no  pqatsentellam  developed,  (This  union  of  t^e  prnsoutam  and  sontel-  < 
Inm  is  unique  iu  Phyluptera  and  Kenroptera,  bat  there  is  an  approach 
to  it  in  Blatta.) 

On  each  side  of  the  ttont  of  the  notum,  and  in  front  of  the  iDsertion 
of  the  wings,  ie  a  distinctf  triangular  sclerite,  the  nature  of  which  is  an- 
certun. 

Tbe  Bcatum  is  separated  into  two  long  halves. 

Meiaaotum.  (Fig.  4, 6.)  This  is  a  little  longer  and  slightly  narrower 
posteriorly  than  the  mesonotnm,  as  the  hind  wings  are  nearly  twice- as 
wide  OS  the  anterior  pair. 

The  prsscatum  is  very  distinct,  narrow,  triangnlar,  trnncate  at  the 
apex,  The  ecatellum  is  very  long  and  narrow,  ending  in  a  long,  very 
acute  point  before  reaching  the  prsBSCUtum;  thus  the  scatum  is  divided 
into  two  long  halves,  connected  by  a  very  narrow  bridge,  situated  be- 
tween the  pnescotnm  and  scutellnm,  while  the  mesosoutum  is  entirely 
divided.    The  postscntellnm  is  obsolete. 

Plevrum, 

Fropteuritea.  (Fig.  1-3.)  The  epistemum  and  epimemm  are  very 
small,  short,  rudimentary,  and  situated  on  the  anterior  fourth  of  the 
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The  metopleuritet  (Fig.  — )  are  very  obliqne.  The  episteranin  ifl  di- 
Tided  iiito  two  scleritee,  the  npper  one-third  as  long  a8  the  lower  and 
ftcale-like;  the  lower  oblong,  narrow,  very  long,  and  oa  the  sternal 
margin  beut  down  next  to  the  sternite.  The  epimerutn  is  divided  into 
a  long,  narrow,  linear,  chitinoas  portion  next  to  the  epistemnm,  the 
posterior  portion  lying  in  front  of  ttie  tnetathorax. 

Between  the  lower  end  of  the  epistemnm  and  coxa  is  a  small,  trian- 
galar  svlerite  whiuh  I  soppose  is  the  trocbantine.  The  coxa  is  very 
large,  long  and  qnadrangalar. 

Metapleuritet  as  the  mesoplenrites,  bnt  the  sab-epistemom  is  a  litUe 
wider,  and  the  sor-einsteniam  is  longer,  while  the  epimemm  is  alinost 
wholly  membranoas.  The  ttoohantioeT  is  more  di^nct  than  In  the 
mesotboraz.  The  coxa  is  of  the  same  form  as  in  meeothorax,  bnt  » 
littie  thicker. 

Sternum. 

The  proitemum  (Figs.  1-8)  is  divided  into  a  pne-  sad  poststenute,  the 
latt«r  remarkably  long. 

The  mmottemum  in  narrow,  trian  gnlar,  flat ;  the  apex  bcntlexed  on  vHA 
aide  with  a  lateral  sterna]  fold  of  tbe  integument. 

Metiutemum.  A  large  part  of  the  sternal  sorf^ice  is  ocoopied  by  tbe 
sternal  portions  of  the  epistema,  which  are  bent  beneath  tiie  body. 
The  sternal  area  is  broader  and  longer  than  in  the  meeost«mnm,  bnt  the 
limits  of  the  sternite  itself  are  less  definite ;  it  appears  to  be  a  long, 
narrow,  lanceoIate-oval  area  (bnt  this  part  needs  fbrther  comparative 
■tady,  witli  more  material  in  species  than  we  possess). 

THE  ABDOM£N. 

There  are  ten  segments  or  nromeres,  with  ten  tergit«s.  The  cerco- 
poda  arise  fi-om  the  tenth  segment.  l%ey  are  atont,  many-jointed,  and 
mnoh  as  in  Blatta,  only  longer,  There  are  bnt  six  nrostemites.  The 
eight  pairs  of  stigmata  are  situated  on  the  membranous  pleurites. 

^ernarkt.  Mantis  is  a  genaine  Orthopter  in  venation  as  well  as  in 
the  fnndamenbil  Btroctnre  of  the  body,  and  is  tmly  intermediate  in  its 
strncture  between  the  Acrydii  and  the  Bibttarise,  approximating  the 
latter  in  the  stractnre  of  the  head,  month-parts,  prothorax,  the  shape 
of  the  abdomen,  and  its  appendages.  Blatta,  in  part,  may  be  regarded 
as  the  ancestral  or  stem  form  of  the  Ortboptera,  firom  which  all  tbe 
other  Ortboptera  may  have  descended ;  and  this  accords  in  the  main 
with  the  geological  succession  of  the  different  Orthopterons  fiunilies  so 
fbr  as  we  know  It. 

Phasicida. 

THB  HEAD. 

IHapkeromera  /emoratum.  Pupa.  The  head  (PI.  XXV,  XXVI)  is 
small,  narrow,  nearly  horizontal,  snbeylindrioal.     The  epitnranitim  ts 
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maoh  d«TeIopad  poateiiorly  towards  the  occipital  region,  being  reddced 
to  a  miaimam  tn  fioat  of  the  antennie.  The  clypeaa  is  very  ehort,  undi- 
vided, and  the  labium  is  deeply  cleft.  There  \b  no  genal  ridge.  Tbe 
giila  ia  rather  broad.  The  snbmeotnin  and  moitnm  ore  rather  small 
and  narruT. 

niE  THOBIX. 

Notum. 

Thepronotvm  (PI.  XXTIII)  is  oblong,  qnadrangiilar,  abont  twice  as 
long  as  broad. 

Tbe  mtsonotum  (PI.  XXX)  and  metanotum  ate  remarkably  long  and 
slender,  the  mesothoiax  being  a  little  longer  than  the  metttthorax,  and 
not  differentiated,  owing  to  the  want  of  wings. 

Pintnim. 

The  propleuTum.  (PI.  XXIX.)  There  are  three  aclerites  on  the  sides — 
minate,  short,  and  mdimentary ;  the  anterior  is  the  episternnm ;  the 
middle  tbe  epimerom  j  and  tbe  third  and  hindermost  ia  the  peritreme, 
bearing  the  first  thoracic  stigma ;  the  second  pair  of  stigmata  being  at 
the  end  of  tbe  mesoplenmm.  Tbe  coxa  is  large,  cylindrical  (a  vertical 
suture  along  the  outer  side  shows  that  it  is  made  up  of  the  coxa  and 
trochantine  T). 

The  me$opleurum  (PI.  XXXI]  is  as  in  tbe  propleurnm,  but  the  epister- 
nnm, as  we  are  disposed  to  regard  it,  is  larger  and  extends  along,  form- 
ing a  long,  very  narrow  lateral  strip,  reaching  to  the  prothorax. 

Tbemetapleurum  (PI.  XXXI)  exactly  repeats  tbe  form  of  themesopleu- 
mm,  the  episternnm  in  front  being  somewhat  narrower  and  ending  at 
the  mesostigma. 

Sternum. 

The  pro»ternum  (PL  XXXI)  is  sobscntellate,  tapidl;  nanowiog  in 
front  of  the  insertion  of  the  legs. 

The  metottemuM  (PI.  XXXII)  is  very  long,  with  a  separate  piece  which 
we  may  call  the  prcaUmite,  and  which  is  narrow  and  cresoent-shaped. 

The  nutaHemnm  (PI.  XXXil)  ia  as  in  the  mesoBtenium,  bot  the  prso- 
■temlto  is  mnch  smaller. 

TBZ  ABDOKBn. 

There  are  ten  tergites  and  a  rndimentary  eleventh.  There  are  nine 
nrostemltes.    The  plenrites  are  more  developed  in  the  ?  than  in  the  i  . 

THE  HEAD. 

PrUoptu."^  (Plate  XXXIII,  figs.  6-9.)  The  head  ia  as  in  Diaphero- 
mera;  the  ^icrauinm  and  clypens  are  as  described  under  that  genoa, 
bat  the  labrnm  is  less  deeply  deft. 


Id  BntHtoo  ipsolH. 
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TEE  THORAX. 

Nohtm. 

Thepronoitm  (Fl.  XXXIU,  Ag.  6)  is  one-third  longer  than  wide. 

The  mesonotum  (Fig.  7)  ia  very  long,  though  shorter  than  in  Diapheio- 
mera.  It  is  entire,  with  no  signs  of  snbdiviBion  into  the  scnttun,  scatel- 
Inm,  &c  Thepreaenoe  of  the  small,  net- veined,  radimentaiy  fore  wiagi 
has  not  aifected  ot  prodaced  a  differentiation  of  the  notam,  the  insertJOD 
of  the  winga  being  very  slightly  marked. 

Id  the  metanotumf  owing  to  the  long,  large  hind  wings,  with  wdl 
dereloped  moscolar  attachment^  the  notam  is  differentiated  into  two 
lateral  swellings,  which  correspond  to  two  halves  of  a  scntam;  whik 
the  scatellnm  is  represented  by  a  long,  moderately  broad  area,  roonded 
in  ftont,  and  at  the  posterior  end  narrowed,  and  with  a  flattened,  boss- 
like  swolliug.  The  scntellam  is  abont  one-half  aa  wide  as  the  entin 
notam,  sad  on  the  sides  it  is  not  definitely  separated  &om  the  sides  <rf 
the  notnm.  The  hind  edge  of  the  notam  is  emarginate,  forming  a  dis- 
tinct, rather  fall  ridge  extending  across  the  notnm.  This  may  repre- 
tont  the  poetacatellam;  bat  most  probably  the  next  solerite,  which  I  at 
first  took  to  be  tlie  first  abdominal  segment,  is  the  postscntellom,  as  the 
next  solerite  bears  the  first  pair  of  spiracles. 


The  pleorites  are  very  much  as  described  in  Diapheromera,  bnt  tiM 
large,  long  epistema  are  shorter  and  broader  than  in  Diapheromera, 
oorresponding  with  tJie  shorter  and  thicker  proportiooB  of  the  thorax. 

Stemwn. 

Thti  prottfimuM  consists  of  two  sclerites,  as  in  Diapheromera.    Tb« 

meaoatemvm  is  shorter  and  broader,  bat  otherwise  exactly  as  in  Dii^ihe- 

romera.    The  metastemum  is  much  wider  than  in  Diapheromera,  with 

a  narr»w,  intercoxal  oblong  area,  as  in  Acrydii. 

THE  ABDOMEN. 

The  abdomen  repeats  that  of  Diapheromera;  counting  ont  the  vety 
lai^  meta-postscutellom,  there  are  eleven  tergites  and  eight  nroster- 
nites.    The  cercopoda  are  jointed,  short,  mnoh  as  in  Mantis. 

Bote. — ^Thls  genas  connects  the  Fhasmida  with  tiie  Acrydii,  Frosoo- 
pia  being  the  connecting  link  in  the  latter  family. 

Family  AOBTDIL 
THS  HEAD. 

Catoptenut  ^retta.  The  head,  as  in  the  otlier  genera  of  Acrydii,  ii 
compressed  so  that  the  front  Is  high  and  narrow.  TSo  signs  of  an  occip- 
ital sclerite.  In  the  epicraninm  the  vertex,  genee,  and  clypeaa  are  well 
developed.    The  epicraninm  extends  below  the  middle  of  the  front,  bat 
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Bot  BO  flu*  down  fts  tuutd  in  the  other  Orthopteioos  fomiliea,  tlioogh  in 
Tettiz  it  does  extend  dowu  mcob  farther  than  in  Caloptenos.  Tho 
clypeus  ia  well  marked,  one-third  as  long  aa  broad.  The  ^na  are  not 
very  broad ;  the  gnla  is  short  and  broad. 

THE  THOBAX. 

Sbtum. 

The  prondtMH  (PL  XXVIII)  ie  Tery  large,  extending  to  the  hinder 
edge  of  the  meBOnotum,  and  down  on  the  aides  bb  &r  as  the  insertion  of 
the  legs. 

The  mesonotum.  (Fl.  XXX.)  This  and  the  metanotnm,  except  in  the 
absence  of  the  prtescntuni,  closely  lesemble  the  same  jMuis  in  the  Fer- 
lidee.  The  scntnm  is  short  and  broad,  ezoavat«d  in  front,  one-half  aa 
long  in  the  middle  as  on  the  sides,  eaeh  side  swollen  in  the  middle  area, 
the  hind  edge  deeply  exoarated  to  receire  the  sentellnm,  which  ia 
shorter  than  wide,  obtuse,  rounded  In  front,  and  behind  is  a  little  more 
pointed.  The  postscntellum  ia  represented  by  a  narrow,  traoaverae  ridge 
expanding  on  the  sides. 

The  metonotwn  (PI.  XXX}  is  as  the  mesonotum,  but  a  little  longer,  as 
the  hind  wings  are  larger  than  the  foie  pair.  The  acntellum,  with  the 
sutures  separating  it  in  fh>ntfh>mtbe8cntam,  Ismoredistinot;  the  scu- 
tum is  a  little  longer  on  the  median  line;  the  acatellam  is  raUier  more 
acute,  triangnlar  in  fh>Qt,  and  longer  and  larger  than  the  mesoscatel- 
Inm.  The  postacntellnm  ia  represented  by  a  aimple  ridge  as  in  the 
mesothorax. 

Plmtrvm. 

The  propleurum.  (Fl.  XXIX.)  The  epiatemnm  is  mdimentary, 
minute,  shorter  than  broad,  and  triangular.  The  epimemm  is  almost 
obsolete,  being  represented  by  a  short,  ridge-like  sclerite.  The  tro- 
chantine  is  rudimentary,  minute,  with  ^  large  spine.  The  ooza  la  alittle 
larger  and  more  swollen  sclerite  than  the  trochontine,  and  is  full  be- 
hind."" 

The  meiopleurum.  (PI.  XXXI.)  The  epistemum  is  entire,  very  large 
and  full,  narrowing  towards  the  insertion  of  the  wings,  and  extending 
below  to  beneath  the  insertion  of  the  legs.  The  epimernm  is  of  even 
width,  being  quite  regularly  oblong,  and  only  extending  to  the  Insertion 
of  the  legs  above.  The  meta-spiracle  is  situated  on  the  posterior,  lower 
angle  of  the  epimernm,  while  the  meso-spiracle  is  placed  on  the  anterior 
and  apper  edge  of  the  epistemum.  The  trocbantine  and  coxa  are  much 
as  iu  the  fore  legs. 

The  ntetapleurum.  (PI.  XXXI).  Much  as  in  the  mesoplenrum,  but 
more  obliqne,  and  on  the  whole  slightly  la^er,  as  the  hind  wings  are 
larger.     The  epistemum  ia  narrower  below,  and  mnch  more  definitely 
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separated  by  an  obliqae  aatare  firom  the  stemniii.  The  epitnemin  la 
less  regular  in  shape  than  in  the  me8o{>lenrnin,  and  ia  more  obliqae  aad  a 
little  carved.  The  trochantines  are  large  and  longer  than  those  of  the 
two  anterior  pair  of  limbs.  The  coxas  are  bnt  slightly  developed.  The 
trochanter  is  oblong,  though  longer  than  thick. 

In  the  OrthopterageDoina,  Blatta  excepted,  the  trochantineB  uid  ooz« 
are  very  small,  owing  to  the  large  pleura  and  sterna. 
Sternum. 

The  pro8t«rnum  (PI.  XXXI)  is  short  in  front,  small,  broad,  triangnlar, 
with  a  Bcatellate  expansion  between  the  coxeb,  and  a  centrtH,  long,  acate 
conical  tubercle;  behind,  the  stemam  expands  on  each  side  behind  t^e 
legs,  and  is  on  the  same  plane  as  the  mesosternnm,  bnt  separated  from 
it  by  a  well-deflned  sntare ;  it  extends  fdx  ap  on  each  side  of  the  thorax. 

The  meaoBtemum  (Fl.  XXXII)  Is  not  so  long  as  broad,  bat  is  large,  not 
extending  op  above  the  inaertlon  oi  the  middle  pair  of  legs ;  the  snr&ce 
is  a  little  convex;  the  hinder  edge  is  excavat«d,  a  square  portion  of  the 
metastemum  being  dovetailed  into  it. 

The  metastemum  (PI.  XXXII)  is  wider  and  longer  than  the  mesoater- 
nnm,  the  sideo  extending  np  the  thorax.  The  aternam  is  divided  into 
four  parts  by  sutures;  the  anterior  part  hasjnstbeen  described,  the  pos- 
terior is  a  piece  nearly  as  long  and  a  tittle  wider  than  the  flrat  nrostemite, 
and  sends  a  square  portion  corresponding  to,  bnt  smaller  than,  the  one 
on  the  mesosternnm  into  the  latter  sclerite ;  the  two  lateral  narrow  parts 
lie  next  to  the  coxte. 

THT,  ABDOMEN. 

There  are  ten  uromeres  (PI.  XX X  rv-XX  X  V I  IT),  represented  by  ten 
tergitea,  and  seven  orostemites ;  no  pleurites  are  developed,  the  eight 
pairs  of  spiracles  opening  on  the  lower  edge  of  the  tergites.  The  tenth 
tergite  is  telson-like,  with  a  triangular  pleorite,  on  each  aide  bearing  the 
oercopoda,  which  are  not  jointed.-  The  tenth  tergite  extends  beyond  the 
base  of  the  upper  pair  of  rhabditea. 

FBOSCOPIA. 


The  high,  vertical  prolongation  of  the  head  in  this  remarkable  insect 
is  a  development  of  the  epicraninm;  the  occipital  region  of  the  epician- 
ium  is  also  greatly  produced,  carrying  the  eyes  and  insertion  of  the  anten- 
am  macb  beyond  the  middle  of  the  head ;  the  apace  between  the  eyes  is 
very  narrow.  The  siligular,  four-angled  process  projecting  above  the  in- 
sertion of  the  anteunie  arises  from  the  vertica]  rather  than  from  the 
fr<ontal  region  of  the  epicranium,  as  there  is  a  long  space  between  the 
insertion  of  the  antennte  and  eyes  and  the  dypeus.  The  latter  is  very 
short  and  divided  into  post,  and  anteclypeus,  though  the  two  divisions 
are  not  separated  by  a  distinct  Botore.  The  Isbnun  is  deeply  hollowed 
oot  in  frxtnt. 
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THE  THOBAX. 

Pronotum.  (PI.  XZYIII.)  The  prothonx  is  remarkabty  long,  c^tin- 
drioaljADd  full  in  the  middle.  It  is  veiysiuKolarfor  having  uo  sternaoi  as 
distiDguisbed  flcom  the  tergam,  bat  the  aegment  is  perfectly  cylindrical, 
vith  only  a  flne,  lateral,  straight  satnre,  which  is  obsolete  behind  the 
legs;  while  along  the  stenial  region  behind  the  legs  there  is  a  median, 
fine  SQtnre.  The  episternnm  is  present,  but  no  epimeram  is  differ- 
entiated from  the  tergnm.  The  anterior  spiracles  are  situated  on  t1>e 
front  edge  of  the  mesothorax,  and  these  are  really  the  nsoal  protboracio 
ones,  -while  there  is  another  pair  on  the  hind  edge  of  the  meaotborax  on 
the  mdimentary  mesepimeraia. 

The  mesonatum  (PI.  XXX)  consists  of  a  single  oblong  sclerit«,  one 
third  longer  than  broad,  very  slightly  separated  trom  the  plenrum;  the 
surface  is  rounded  and  rongh  like  the  rest  of  the  segment. 

The  metanot»m  (PI.  XXX)  consists  of  two  portions  which  have  no  re- 
semblance to  a  scntnin  and  scntellnm,  but  which  are  separated  on  the 
aide  by  a  diverging  ridge  extending  down  the  sides  into  tbe  epimemm ; 
the  antmor  area  is  short,  transversely  broad,  while  the  posterior  area 
is  not  separated  by  sature  {com  the  anterior,  bat  is  as  long  as  broad, 
and  ronnded  in  fivut.  It  is  interesting  to  notice  the  extreme  modifica- 
tion of  tbe  meso-  and  metanotum,  owing  to  the  absence  of  wings,  and 
also  those  characteristics  due  to  the  cylindrical  form  of  the  body.  Pros- 
co^iia  is  a  link  between  the  Aorydii  and  the  Phasmida. 

Pleurum. 

The«e«0pl«urtt«  (PI.  XXXI)  are  well  marked  sclerites,  bat  are  stiU 
subordinated  in  form  and  relation  to  the  cylindrical  form  of  the  body. 
They  are  obliqne,  separated  by  a  fine  suture  from  the  tergnm.  The  epi- 
sternnm is  large  and  broad,  irregular  in  shape,  while  tbe  efdmerum  is 
mach  shorter,  and  not  much  longer  than  wide.  The  pro-peritremes, 
bearing  tbe  prostigmata,  are  separated  by  sutore  &om  the  prothorax, 
and  the  meso-peritreme  is  consolidated  with  the  iiosterior  edge  of  the 
mesepimeram. 

The  metapUuritet  (PL  XXXI)  are  mnch  as  iu  the  mesothorax,  but  shor- 
ter. The  episternnm  is  straight-edged;  though  obliqae  in  its  general 
position,  it  is  as  wide  as  in  the  mesothorax,  while  the  epimemm  is  less 
than  half  as  wide  as  the  mesepimerum,  and  the  upper  portion  is  reduced 
to  a  mere  ridgtf,  wliich  extends  upon  the  notnm.  The  metaeoxse  are  as  in 
Diapheromera,  being  twice  as  large  as  those  of  the  meaotboracic  segment, 
while  the  procaxBB  are  a  little  smaller  than  those  of  tbe  metathoiax. 

Sternum. 

The  stemit€a  (PI.  XXXII)  are  broad  pieces,  the  meso-  and  metast«i- 
nites  not  separated  by  suture.    The  external  openings  of  the  mes-euto* 
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thorax  and  met-entothoraz  are  conspicttons  and  (dtnated  between  Uh 
second  and  third  pair  of  legs. 

Oonocephalut.  In  the  head  of  this  genus  the  entire  epicnuiinm  is  pro- 
duced tergally  into  a  long  cone,  with  no  aatare  above.  Beoeath,  there  is 
a  deep  inter-antennal  fossa  dividing  the  cone  from  the  face,  which  ii 
longer  than  broad.  There  are  no  ocelli.  There  in  no  suture  between 
the  clypena  and  epicraniam,  except  on  the  sides. 

Family  LOOUSTAELffil. 

THE  HEAD. 

Anabmt.  (PI.  XXY-XXVI).  The  epicraniam  Ib  very  larg«,  and  di- 
vided into  two  portions,  post-  and  ante-antennal,  which  are  separated  b; 
a  short  interantennal  suture.  The  front  of  the  head  is  very  broad,  and 
the  eyes  are  small.  There  is  an  occipital  ridge  on  Uie  binder  edge, 
separating  the  genro  &om  the  ooolar  region.  The  olypens  is  trapesoidal, 
about  one-half  as  long  as  wide,  with  an  accessory,  rounded,  auterior  ex- 
pansion on  the  base  of  thelabrum;  the  latter  rounded,  as  long  as  broad. 
The  geuie  are  broad  and  flat ;  the  gala  moderately  broad. 

THB  THOBAX. 

JF*tom. 

The  pronotum  (PI.  XXVIII)  is  very  large,  extending  down  to  the  in- 
sertion of  the  fore  legs  and  backward  to  the  base  of  the  abdomen. 

Megonotum.  (PI.  XXX.)  The  scutum  and  scutellum  are  only  purtiaUT 
differentiated,  thescutal  area  being  represented  by  two  lateral,  fiattened, 
slightly-marked  bosses  on  each  side  of  the  segment  in  fW>nt,  and  not 
separated  by  suture  from  the  scutellum,  whose  apex  is  di^Cinet  and  aftate. 
There  is  no  prEescutum  or  postscotellnm. 

The  tnetanotum  (PI.  XXX)  repeats  the  general  features  of  tlie  meso- 
notnm,  but  the  segment  is  a  little  shorter,  the  scntal  bosses  smaller,  while 
the  scutellum  is  indicated  by  a  circular,  flattened  eminence,  with  no  apex 
behind.    The  postscatellum  is  not  indicated. 

FJeurum. 

The  prophuritet  (PI.  XXIX)  are  small  ai)d  short.  There  are  two  epi- 
stemal  sclerites,  au  upper  and  lower,  of  irregular  form.  The  epimeruin 
js  undivided;  it  is  no  longer  than  broad,  and  below  laterally  flares  out- 
ward, forming  a  horizontally-projecting  scale.  The  prostigmata  are  very 
large,  and  the  edges  are  armed  within  by  thick-set  spines. 

The  metoplfiurites  and  tuetapleurites  are  much  alike  and  peculiar  in 
form,  being  large  and  high,  owing  to  the  small  wings.  The  episternum 
is  long  and  narrow,  and  vertioal  in  position ;  it  is  undivided,  and  a  little 
narrower  above  than  near  the  sternum,  the  middle  being  produced  into 
a  sharp  ridge.  The  epimerum  is  as  in  the  episternum,  but  flatter  and 
only  ridged  near  the  sternum. 

The  metaplewritet  are  more  oblique  than  the  mesopleotites,  and  are 
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II  little  longer  aod  lai^r,  the  entire  segment  being  a  little  larger  than 
the  mesothoraz.  The  coxa  are  stoat  and  thick;  those  of  the  prothonuc 
spined. 

Sternum. 

The  Btemites  [PI.  XXXI,  XXXII)  are  pecaliar  in  this  geuns  and  family. 
The  prosternum  is  very  short  and  broad;  the  coxib  are  situated  rather 
&r  apart.  The  »MA)»t«mttfn is  divided  into  two  portions;  the  anterior 
(prtestemite)  is  divided  by  a  median  sinus  into  two  lateral  swollen  areas, 
while  behind,  at  the  base  of  each  coxa,  is  a  stout,  triangular  spine. 

In  the  metattemum  the  tuterior  sternal  portion  or  preest«mite  merely 
forms  a  transverse,  cnrvilinear  lidge,  from  each  side  of  which  arises  a 
stout«r  posterior  spine  than  in  the  mesoetemam^ 

THE  jUU>OHXN. 

There  are  ten  and  perhaps  eleven  aromeres;  nine  large  sqaare  ter- 
gites  and  a  tenth  narrower  one,  the  tenth  segment  bearing  the  small 
anjointed  oeroopoda.  The  supra-anal  plate  probably  represents  the 
eleventh  tergite,  but  it  is  not  separated  very  distinctly  by  sutnre  ftom 
the  tenth  uromere.  The  plenrites  are  hroad  but  membranous.  There 
are  eight  pairs  of  abdominal  stigmata,  which  are  situated  on  the  plenrum. 
Of  the  Bteroites,  the  first  seven  are  small  and  narrow,  sarrouoded  by 
membrane;  the  eighth  is  large  aod  square.  The  ovipositor  is  enormons. 
(The  proportion  of  parts  in  Phaneroptera  is  seen  in  Plates  XXXIV- 
XXXVnL) 

Family  GBTLLID^. 

THE  HEAD. 

OryUvM  negUctHt.  The  head  is  ronndei],  full,  vertical  lu  position,' 
smooth,  with  no  areas,  although  the  three  ocelli  are  present.  The  clypeus 
is  separated  by  suture  iiom  the  epicraniam ;  it  is  divided  into  two  parts, 
the  poat-clypens  being  short  aud  veiy  hroad,  and  separated  on  tbe 
sides  by  a  well-marked  satnre  from  the  ante-cJypens,  which  is  consid- 
erably shorter  and  not  so  wide  as  tbe  labrnm,  the  latter  being  one-half 
as  long  as  broad.  The  genal  ridges  me  remote  and  posterior  to  the 
orbits.  The  gulor  region  is  anosnally  brood;  the  mentum  is  mnoh 
shorter  and  smaller  than  tbe  solnnentum. 

THE  THOBAX 

Notum. 

FtVMOtem  is  broad  and  flat,  square,  nearly  as  long  as  broad,  and  hent 
over  the  sides,  so  that  the  plenrites  are  v6ry  short;  posteriorly  it  over- 
laps the  mesonotom. 

Menonotum  is  very  simple  in  structnre.  It  is  very  short,  being  one- 
third  as  long  as  the  pronotam  and  also  one-third  as  long  as  the  meta- 
notnm ;  the  sootnm  is  very  short,  consisting  of  two  lateral  raised  areas, 
neariy  separated  by  the  large,  broad,  swollen  sontellam,  the  latter 
transversely  lozenge-shaped,  being  rounded  in  front  and  a  liUle  mont 
uignlar  beldnd. 
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Metanotum.  Od  the  same  plan  as  the  mesonotam,  bat  about  thm 
times  as  long;  the  scatnm  ia  very  short  and  sliifhtly  depressed  in  the 
middle,  euUrgiDg  and  swollen  on  the  sides.  The  scatellum  is  of  tht 
same  shape  as  in  the  meaonotum,  but  much  larger;  behiud  it  is  a  mod- 
erately broad,  flat  band,  representing  the  postscatellom. 

Pleurum. 

Propleurum.  In  the  prothoras  the  epistemnm  is  represeotad  by  tvo 
small  sulerites,  one  forming  a  spine.  The  epimernm  is  minute,  mdi- 
meutary,  submembranons.  The  coxa  and  trochantiue  qfe  consolidated 
into  a  single,  large,  thick  coxal  joint  The  prostigmata  are  rather  large 
and  situated  ou  a  distinct  peritreme. 

Metopleurum.  The  episteruum  is  divided  into  three  sclerites,  the  npp» 
mnch  larger  than  the  two  lower  sclerites,  and  triangular,  with  tJio  apex 
produced  towards  the  insertion  of  the  wings,  but  not  extending  up  so 
high  as  the  epimerum.  Of  the  two  other  sclerites  oue  is  aupracoxal,  and 
tlie  other  is  next  to  the  sternum.  The  epimerum  is  a  large,  lanceolate- 
oval,  scale-like,  single  sclerite,  with  the  posterior  edge  free,  beloT  which 
is  the  meeoetigma. 

Metapleumm.  This  is  mnch  larger  than  the  pleumm  of  the  meso- 
thorax.  The  episterunm  is  large,  oblique,  narrow  triangnlar,  witli  the 
apex  extending  as  far  as  the  upper  end  of  the  epimernm ;  the  latter  ia 
quite  wide,  uarrowing  below;  the  bind  margin  is  not,  however,  free. 

Sternum. 

Proaternvm.  This  is  in  part  rudimentary,  and  consists  of  a  transverse 
TOW  of  three  small  sclerites  surrounded  by  membrane,  behind  whidi 
are  two  larger  sclerites,  and  above,  on  each  side,  is  a  aubtriangalar  piece. 
Between  the  coxse,  which  are  wide  apart,  is  a  small,  triangnlar  steroite, 
which  sends  off  long,  cliitiuons  angles  towards  the  epistemal  spines. 
Behind  this  is  a  narrow,  long,  scutel-like  sclerite. 

iieto-  and  meUtKternu.m.  These  are  both  large,  broad,  solid  sclerites,  as 
long  as  broad,  angulated  obtusely  ou  the  sides,  and  notched  in  the  mid- 
dle of  the  posterior  margin,  especially  ou  the  metathorax. 

THE  ABDOMEN. 

There  are  eleven  uromeresieleven  tergite8,the  Itth  being  the  enpra- 
anal  plate;  the  10th  Ih  narrower  than  the  9rb,  and  situated  between  the 
cercopoda,  which  are  large  and  long  aud  obscurely  joiuted.  The  11th 
tergite  is  separated  by  a  faint  suture  from  the  10th  tergite.  The  pleural 
region  ia  rather  broad,  bearing  the  eight  pairs  of  stigmata.  Thenj  are 
eight  well-developed  urosteruites;  the  7th  is  twice  as  loug  aa  the  basal 
seven.    The  8th  is  small  aud  ronnded  behind. 

THB  HEAD. 

Gr^llofaipa  froreoK*.  The  head  and  pmthorax  are  admirably  adapted 
to  the  fossorial  habits  of  this  insect.    The  head  is  loug,  and  rounded 
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above.  The  dypens  is  very'shoi^  the  postelypens  leas  tlian  one-half  as 
long  as  the  anteclypeas.  The  labrum  ia  long  and  narrov.  The  gular 
regioD  is  broad,  the  genee  small. 

THB  THOBAX. 

Notum, 

Pronotum.  This  part  is  immensely  developed,  being  eqaal  in  bnlk  to 
the  rest  of  the  thorax. ' 

Meaonotum.  Thia  is  remarkably  short,  not  quite  so  loDg  as  broad,  and 
about  one-half  as  long  as  the  metanotnm.  There  is  no  prfflscntnm.  The 
soDtom  is,  along  the  median  line,  shorter  than  the  scntellam,  and  is 
excavated  behind  in  the  middle  to  reoeive  the  soatellam,  which  is  rather 
large  and  broader  than  long.    There  is  no  postscatellnm. 

Metanotum.  More  than  twice  as  long  aa  the  mesonotam.  The  scntam 
is  as  long  aa  broad,  with  a  boss  on  each  side  above,  aiad  a  posterior, 
rather  flat  area,  succeeded  by  the  acatellnm,  which  is  broader  than 
long. 

Pleurum. 

iVoptcNrvni.  This  is  represented  by  an  irregolarly  triangnlar  scle- 
rite,  whose  apex  below  betu^  a  atouk^  downward-projecting  apioe.  The 
coxa  is  very  thick  and  rather  large,  and  excavated  in  front  to  receive 
the  posterior  prolongation  of  the  b^  of  the  femur,  which  is  remarkably 
short,  thick,  large,  and  broad,  as  is  the  tibia,  thia  and  the  tarsi  being  de- 
scribed by  other  authors. 

Megopleurum.  The  epistemnm  and  epimemm  are  moderate  in  width, 
and  oblong  j  the  episteruum  is  broader  than  the  epimemm,  and  the 
sclerites  are  placed  vertically  and  not  obliquely. 

Metapleurum.  The  sclerites  are  large  and  broad,  the  sides  of  this 
segment  being  aqnare  and  vertical,  though  the  scleritea  themselves  are 
obliqnely  situated.  The  epistemnm  is  one  large  piece  resting  below  on 
the  atemumj  the  epimemm  is  as  long  aa  the  episternum,  but  narrower. 
The  hinder  coxee  are  less  spherical  and  swollen  than  the  meaoooxee, 

(Sternum. 

The  proitemuTH  is  obsolete,  being  rednced  to  a  narrow  membrane 
situated  between  the  coxfe,  which  cloaely  meet. 

The  meaogUmum  is  very  large  and  broad,  with  a  curvilinear  impressed 
line  between  the  coxffi. 

THE  ABIKJUBN. 

There  are  ten  uromeres ;  ten  tergites,  the  tenth  mdimentary,  triangular, 
short.  There  are  nine  orostemitfis.  The  pleural  ridge  is  wdl  developed. 
The  cercopoda  are  long  and  filamental,  thick  at  base,  mnltiarticniate. 

There  are  no  protboracio  stigmata,  bat  the  first  pair  is  situated  on  the 
back  of  the  mesotborax  behind  the  coxa  ;  and  the  second  pair  on  Uie 
metatborax  behind  the  epimera  and  above  the  coxte.  I  can  disoover 
only  seven  pairs  of  abdominal  spiracles. 

21 X  a  ,-  \ 
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(Eoan&ttt  niveut  9 . — ^The  head  is  loDg  and  narrow.  The  snton  be- 
tween the  post-  and  anteclypeoB  is  obsolete  in  the  middle.  The  ocdp- 
ital  and  golar  regions  are  maoh  developed,  while  the  geaas  are  narrow. 

THB  THORAX. 

Notum, 

•      The  pronotum  is  long  and  narroT. 

The  iNMcmofiem  is  very  short;  the  scntnm  almost  vantiD^,  Ter^Bhort, 
while  the  scntellnm  is  abont  one-third  as  long  as  wide. 

The  metonofumisaUttlelongerthan  wide;  thescntninia  ehoiteriliau 
broad,  slightly  swollen  on  each  side;  the  scntellum  is  one-half  as  loog 
as  the  Bontam,  nnasnallj'  broad,  regidarly  convex,  very  obtnaely  angu- 
lar behind,  sncoeeded  by  a  thin,  transverse  ridge,  which  ib  perhaps  tlie 
postscntellam. 

Plturvm. 

The  propleurum  is  minute  and  rudimentary. 

The  mesopleurvm  is  veiy  short  and  oblique;  the  epistemum  is  a  long 
oblong  sclerite  which  is  moderately  broad,  while  the  epimerum  is  verj 
narrow,  bat  as  long  aa  the  epistemom. 

The  metapleurum  is  also  very  obUqne,  bnt  the  two  sclerites  are  of  tbe 
same  width,  and  both  are  somewhat  broadw  and  larger  than  tiie  mea- 
epistema. 

Stemttm. 

All  the  stemites  are  broad  and  full,  as  indicated  in  Fig.  ,  so  that  Uie 
coxse  are  wide  a{>art. 

THE  ABDOHXN. 

There  are  eleven  oromeres;  eleven  tergites,  and  eight  urostemites. 
The  cercopoda  are  long,  moltiarticulate,  while  the  ovipositor  is  large, 
long,  and  well  developed. 

BefoarJci. — ^This  fiunily  is  evidently  closely  allied  to  the  LocnstHriie, 
while  the  Acrydii  and  Fhasmida  are  (^osely  allied,  the  Mantide  standinS 
below  next  to  the  lowest  group,  the  Blattariai. 

Order  IT.    PSETXDOKEUBOPTERA- 

Suborder  I.    Coeeobbntia.. 

PEELin-ffl.    Plates  XL,  XLIT,  LVIL 

I'U  K  HEAD. 

Pteronarcya  califomica.  (PI.  XL,  flgs.  1-2.)  No  occiput  Epicraniam 
divided  into  three  regionsj  vertex  large  and  well  marked,  about  od& 
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foQith  as  long  as  broad;  eyes  on  eacb  side;  no  orbit«;  the  ocellar  area 
separated  from  tbe  Tertez  by  a  well-marked  snture,  broad,  somewhat  Y- 
shaped.  Separated  from  the  third  {u%a  in  front  by  a  deeply-impressed 
line. 

Clypens  narrow,  one-half  as  long  as  wide,  with  a  narrow  projection 
in  front.  Labram  small,  narrow,  short,  and  partly  fiesliy.  Geuse  of 
moderate  extent.  Gala  but  slightly  developed ;  mentam  short,  distinct 
ftom  the  sabmentum. 

TH&   THORAX. 

Notum. 

Pronoium  (Pieronaroya  oali/ornica).  (PL  LYII,  fig.  1.)  Broad  and 
square,  nearly  as  long  as  broad, 

Meaojtotum  {Pteronarcya  californica).  (Fig.  2.)  Fnescatam  snb-cor* 
date,  rhomboidal,  with  the  posterior  half  triangnlar,  divided  by  a  deep 
mesial  impressed  linej  anterior  half  smooth  and  swollen,  Patagia  (t) 
large  and  broad. 

Scntnm  very  peooliar.  It  Is  broader  than  long,  with  two  large  lateral 
bosses  in  front,  apparently  corresponding  to  the  two  halves  of  the  scu- 
tam  in  the  UTenroptera  metamorphotica,  and  between  them  is  a  broad, 
slightly  convex  area,  which  might  be  regarded  as  the  anterior  part  of 
the  Bcntellam,  bat  judging  by  the  limite  of  tbe  metascutellum  it  is  not. 

Scutellum  short  and  broad,  well  marked  behind,  but  in  front  iiisen- 
Bibly  merging  into  the  central  flat  area  of  the  scatum,  with  no  indica- 
tions of  a  satare. 

Postscutellnm,  forming  a  transverse  linear  ridge  of  even  width 
thronghont,  with  very  slight  indications  of  an  impressed  line  along  the 
middle  of  the  body. 

Metanotum.  (Fig,  3.)  Exactly  repeats  the  form  of  the  mesonotnm, 
and  is,  if  anything,  a  little  longer  than  the  mesonotnm  (the  hind  wings 
being  considerably  larger].  Only  the  posterior  half  of  the  prfescatam 
in  the  mesonotnm  is  represented  in  the  metanotam,  *.  «,,  the  cordate, 
roagheaed  portion,  with  the  mesial  sature.  The  lateral  bosses  of  the 
scntom  are  as  far  asunder  as  in  the  mesonotam.  Scutellum  creacent- 
sbaped  J  the  sature  in  front  is  distinct,  wherens  in  the  mesonotnm  it  is 
obsolete."* 

Postscutellnm  a  little  larger  behind  the  scutellnm  than  in  the  nte^o- 
notam. 

Behind  tbe  metapostecuteUnu  is  a  long,  transverse,  rather  broad  mem- 
brane which  connects  the  metanotum  with  the  abdomen.  It  is  not  the 
first  abdominal  segment. 

Pleurum. 

Prc^teurum  {Pteronareys  californica).  (P.1,  XLl V,  Fig.  1.)  Epistemum 
and  epimemm  both  nearly  eqnally  developed^  the  foniier  subtiiaugular, 
the  latter  sabquadnite,  and  each  in  part  semi-membrauofis. 


.,.,Jc 
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Metopteumm.  (Fig.  2.)  The  flanks  are  obliqae^  inclined.  The  ejA- 
etemam  is  divided  into  a  Bupra-epiBtemite  and  on  in&a-epiBtemite;  the 
latter  is  trapezoidal,  a  little  longer  than  broad,  with  a  broad  projection 
extending  rolind  in  fitint,  resting  npAn  the  mesostemum.  The  snpra- 
eplstemite  is  sab-diamond-shaped,  the  lover  edge  triangular,  fitting  into 
the  infra  epistemite. 

The  epimemm  is  divided  into  tvo  pieces ;  the  infra-epimerite  Is  ne»i,v 
as  broad  as  long;  the  sob-epimerite  is  long,  obliqne,  irregular  in  f(»in, 
with  three  large  projections  from  the  sorface. 

Troohantine  broad  and  short.  Coxa  email  compared  witli  the  troch- 
autine,  being  about  one-third  aa  large. 

Metapleurum.  (Fig.  3.)  Exactl;  repeats  the  structure  of  the  meeo- 
plennim,  except  tiiat  it  is  a  little  longer,  as  the  hind  wings  are  larger 
than  the  anterior  pair.    Coxa  and  trochautine  tiie  same  as  in  the  meso- 

thOT9X. 

Proatemvm  {Pteronartys  caUforraca).  (Fig.  4.)  Bepresented  only  b^ 
a  ewoUen  fold  in  front  ot  the  insertions  of  the  legs,  and  by  a  gill-beaiing 
membranons  Bwelliog  behind.  In  Acron^nria  abnormit  there  is  a  broad, 
large,  ecnteliate  chitinoas  piece. 

3£e»o»temmn  (Ft.  eaii/omiea).  (Fig.  6.)  This  stemita  consista  of  two 
portions,  (1)  a  raised,  ronnded  sclerite  (prffistemite)  longer  than  broad, 
and  situated  on  the  front  of  the  sternal  area,  between  the  two  anterior 
gills;  (2)  behind  is  the  tme  stemam,  which  is  a  very  broad,  trans- 
vereely-oblong  sclerite,  sqnare  on  the  sides,  uid  aboat  one-fbarth  as 
long  as  broad,  and  somewhat  cnrvilinear.  In  Acroneuria  aimormit  the 
mesostemum  is  divided  into  (1)  a  large  pnestemite,  whiofa  is  broad  and 
■triangular;  and  (2)  a  large  trapezoidal  stemite. 

Metattemum.  (Fig.  6.)  Tbe  same  as  in  the  mesotborax,  bnt  slightl; 
larger.  Behind  tlie  stemite,  on  both  meso-  and  metafliorax,  are  in  each 
segment  two  deep  fosste,  extending  probably  into  the  entothorax  (medi- 
and  pofltfurca).  In  Acroneuriatiie  metastemnm  is  the  same  in  form  as 
tbe  mesosteninm,  bat  the  praatemite  is  shorter  and  broader. 

TKE  xmososn:  (abdomen). 

ta  Pteronarcyt  califomica  (PLXhlV,  figs.  7-9)  there  are  ten  abdominal 
segments  (nromeres).  The  tergites  are  ten  in  number,  the  first  broad 
and  well  developed,  the  tenth  small  and  very  short,  with  a  median  tri- 
angular projection  (supraanal  plat«);  the  segment  is  entire  bntvei; 
short  Btemally.  There  are  no  pleorites,  except  nearly  obsolete  mem- 
branous folds  on  the  first  and  second  nromeres,  on  which  the  first  and 
second  pair  of  spiracles  are  situated ;  on  the  other  nromeres  the  remain- 
ing six  pair  are  sitnated  on  the  lower  edge  of  the  tergites.  From  tbe 
hinder  edge  of  the  elghtli  urostemite  two  short,  stout  spines  project 
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baokvrards.    From  the  tenth  nrosome  apair  of  long,  moltiarticnlate  cer- 
oopoda  arise  from  broad  basal  ioints  or  flaps,  fonning  lateral  anal  plates. 

PsooiD^    Plate  XyXTX,  XLin. 


Pioeut  nova-tcotias."^  {PL  XXXIX,  ftgs.  6-8.)  The  head  is  in  its 
Btmotore  allied  to  that  of  the  Perlidse.  Epioraiiium  horizontal,  nearly 
as  long  as  broad,  being  square  on  the  sides.  Ocelli  situated  close  to- 
gether between  the  eyes.  Clypenn  very  large  and  swollen,  situated  be- 
tween the  anteonfe;  in  front  is  a  ^mi-membranous  division,  which  may 
be  the  ante-clypena;  this  solerite  is  not  qoite  so  wide  as  the  large,  broad 
labrum.    The  gular  region  and  mentam  are  broad. 

TH£  T  HOB  AX. 

Notum. 

Pronotmn  {Pioeut  nems-aeotia  Walk).  Very  small,  depressed,  over- 
lapped by  tbe  beade,  bing  mnch  reduced  in  size  compared  with  tha 
Perlidffi. 

Menntotmn  (PL  XLin,  fig.  10)  very  high  and  convex ;  seen  from  above, 
mnch  Toauded  in  front  PrsBSCUtnm  large,  prominent,  high  and  rounded, 
Sttboordate,  but  with  no  median  impressed  line. 

Scatam  very  short  and  broad,  deeply  excavated  in  front  for  the 
reception  of  Uie  pnescntnm ;  each  side  is  mncli  swolleo,  the  swollen 
.  areas  being  separated  by  the  broad  median  impressed  line. 

Scntellom  small  and  short,  three  or  fonr  times  as  wide  as  long,  with 
a  median  acnte  angle  in  front,  and  angnlated  on  each  ude  anteriorly; 
while  from  each  posterior  angle  a  high  narrow  ridge  diverges  to  the 
hinder  part  of  the  insertion  of  the  fore  wing.  "So  postscutellnm  is 
visible. 

Metanatmn  (Fig.  11)  small,  one-half  as  long  as  the  mesonotnio.  The 
preescntnin  is  very  small,  subtrtangtilar,  broad  and  short,  depressed. 
Scutum  one-qnarter  as  long  aa  broad,  consistiag  of  two  inflated  halves, 
with  a  median  impressed  line. 

Sentellam  minnte,  mdimentary,  somewhat  rounded. 

FleuruM. 

Propleitrvm,  The  epistemnm  and  epimemm  rudimentary,  though 
latber  long;  while  the  coxa  and  trochantijie  are  large  and  long,  being 
well  developed. 

Mesopleurum.  (Fig.  12.)  EpisteTDom  and  epimerum long  andnarrow ; 
not  oblique,  but  Tertical ;  the  epistemom  a  little  thicker  than  the  epi- 
merum. 

■"A  luse  ■F«cla  of  Fhkiu  Inbibltlng  etnlftroiu  tree*  to  UbIimi  tinaij  IdwitUlcd  b^Dr.Htgaii. 
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Metapleurum,  (Fig.  12.)  Episternam  mnoh  as  in  jnesothoras,  bat  the 
epimerain  is  cairow,  triangalar,  and  redaced  to  a  point  next  to  the 
trochantine.  Coxa  and  troohsntine  well  developed,  rather  long  and 
large  J  the  coxa  considerably  narrower  than  the  troGhantine. 

Btemum, 

Pro8temwm.    Very  email,  mdimentary. 

Megoitemum  very  small,  triaagnlar;  tiie  coxse  nearly  meeting  on  the 
median  line  of  the  body. 
Metastemum  smalL 

Tebuitid^.    Plates  XXXIX,  figs.  1-5;  XL,  figs.  3, 4,  8;  XLI,  ^T.n^ 
XLin,  flgs.  1-9. 

THTe  HKAD. 

Termoptit  angvaticollia.  (Fl.  XXXIX,  flgs.  1-3.)  The  head  is  broad 
and  flat,  oblong-oval  in  shape.  The  epicranial  region  is  remarbably 
simple,  not  sabdivided,  with  no  Y-shaped  suture,  and  the  eyes  are  veiy 
smsdL  The  clypens  is  very  simple,  very  short  and  broad ;  and  only  au 
impressed  line,  no  snt'oie,  separates  it  fh>m  the  epieranium.  The  labnua 
is  large,  one-h^  as  long  as  broad,  and  much  longer  than  the  olypeus.  The 
gense  are  separated  fi-om  the  upper  portion  of  the  epieranium  by  a  sharp, 
lateral,  consplcnoos  ridge.  The  gular  region  is  small,  membrauoos. 
The  labium  is  not  differentiated  into  a  submentam  and  mentnm. 

In  Terme$  JUivipea  (flgs.  4, 6)  the  h^d  is  oblong,  with  faint  traces  ot  a 
Y-shaped  suture;  the  olypeos  is  subdivided  into  an  anterior  and  pos- 
terior portion,  the  two  snbequal  and  well  marked. 


itotum. 

Pronotum {T«rmop8i»).  (Fl.XLin,flg.l.)  Somewhat cresoent-ahaped, 
being  excavated  in  front  and  rounded  behind. 

Meaonotum.  (Fig.  2.)  E«markably  sgnare,  as  long  as  broad,  with  the 
elements  but  partly  diiferentiated,  an  approach  to  that  of  Pteronarays, 
the  slight  partial  anterior  attachment  of  the  wings  being  correlated 
with  the  undeveloped  nature  of  the  tergal  sclerites.  The  prsescatam 
is  not  visible. 

The  scntellum  is  not  differentiated  from  the  scutnm;  tiie  latter 
forming  a  somewhat  swollen  flattened  boss  on  eacb  side,  but  in  the 
middle  of  the  notam  contracted,  becoming  narrow,  the  region  when 
the  Boatellum  osnally  is  being  about  a  quarter  less  wide  than  the  sonlal 
region.    PostscuteUum  wanting. 

Metanotum.  (Fig.  3.)  Cionsiderably  smaller  than  the  mesonotam, 
hour-glass  shaped,  being  much  contracted  in  the  middle,  forming  an 
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anterior  or  acntal  and  a  posterior  or  scutellar  region.  Each  side  of  the 
soatal  region  is  swollen  in  front,  but  the  acatellam  ia  not  indicated  by 
aatnres.  Poetoriorly  the  scatellar  region  spreads  out  laterally.  The 
wings  on  boOi  segments  are  only  attached  by  feeble,  Local,  restriuted 
areas  to  the  front  part  of  the  scatam. 

In  Temutfiavipea  (PL  XLII,  figs.  1-3)  there  are  important  differences 
from  Termopsis. 

The  pronotum  is  one-faalf  as  long  as  the  head,  well  rounded  behind, 
and  one-fourth  shorter  than  broad. 

In  the  meaonoium  the  scatam  and  scatellnm  are  differentiated;  the 
scntom  is  broad  uid  short,  one-half  ae  long  as  broad,  and  ronnded  be- 
hind. The  scatellam  is  qaite  free  from  it,  and  is  larger  than  the  scatam, 
being  longer,  with  tiie  sides  prolonged  toward  the  posterior  insertion  of 
the  wings. 

In  the  metanolvm  (Fig.  3)  the  soatnm  is  very  broad  and  short,  shorter 
than  the  mesoscatom,  and  only  two-thirds  as  k>ng  as  the  metasootel- 
lom;  the  latter  ia  large  and  broad,  being  a  little  shorter  than  broad. 
"So  pne-  or  postscatellam  in  either  aegment 

The  meso-  and  metanotam  are  considerably  narrower  than  the  thorax: 
itself,  and  are  margined  with  membrane,  the  inaertion  of  the  wings 
being  tergal  and  very  weak. 

Pleurvm. 

Propleumm  (Termopsit  anfftutiooUia).  (Fig.  4.)  The  aides  of  the  pro- 
thorax  are  mnch  flattened,  as  if  (seen  from  above)  the  body  had  been 
agaeezed  and  the  flanks  pressed  ont,  so  that  they  present  a  rather  wide 
lateral  area  on  each  side  of  the  tergites.  The  episternnm  forms  a  nar- 
row (vertically)  linear  piece.  Xhe  epimemm  is  membranous,  narrow, 
bnt  wider  than  the  episternnm.  The  coxa  and  troohantiue  are  consol- 
idated in  one  large  oval-oblong  sclertte. 

Mei&plearmn.  (Fig.  5.)  Episteruam  forming  one  large,  irregular 
piece,  expanding  above  the  middle,  anteriorly  forming  a  triangle.  The 
epimemm  is  much  smaller  and  semi-membrauona.  The  trocbantine  is 
I^ge  and  long,  being  oblong-ovate;  coxa  as  long  as  the  tAwhautine,  bnt 
narrower,  and  pressed  up  (so  to  speak)  beyond  it. 

Metapleurum.  (Fig.  6.)  Mnch  shorter  tiian  that  of  the  mesothorax. 
Episternnm  mnch  narrower,  while  the  troohantine  is  broader  and  much 
shorter  in  proportion;  otherwise  much  as  in  the  preceding  segment. 

In  Termet  fiatipei  (Fig.  4)  the  pro-epistemnm  is  represented  by  a 
narrow  sclerite  situated  in  front  of  and  below  the  pronotum,  and  sep- 
arated from  the  stemites  by  a  sntnre.  The  epimerum  is  a  minute,  trian- 
gular sclerite  aitnated  over  the  coxa.  The  trocbantine  is  large  and 
long,  and  the  coxa  is  of  the  same  length.  .  ^ 

Metopleurum.  (Fig.  5.J  The  episternnm  is  well  developed,  narrow, 
curved,  triangular.  The  epimerom  is  mnch  smaller,  and  both  pieces  are 
situated  obliquely.    The  trocbantine  and  coxa  fue  of  the  same  size  and 
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lengtli,  and  are  nnnsnally  ft>ee  Arom  each  oUier,  the  two  sderites  togetha 

formiDg  a  very  broad  and  thick  portioD  for  the  attaohmeut  of  the  legs. 
Metaplairum.  (Fig,  6.)  Mach  aa  id  the  mesqpiearamf  with  the  ooxa 
poioted  at  the  lower  and  posterior  end ;  both  the  meso-  and  met^lenritea 
are  more  oblique  than  the  piopleniitea,  while  the  meta-  are  folly  as  large 
as  the  mesopleoritea. 

Sternum. 

Termopna.  (Fig.  7.)  The  proetemnm  is  tiiangnlar,  abont  as  long  as 
broad. 

The  mesostenrnm  Is  abont  three  times  as  large  as  the  prostemom,  and 
also  equilateraUy  triangular,  with  the  posterior  apex  acnte.  Metaster- 
nmnt 

Termes  Jlavipet.  (Figs.  7-9.)  The  prostemam  is  mdimentaiy,  consist- 
ing of  fonr  sclerites;  two  large  ones  next  to  the  epistemum  In  fiout,  and 
two  minate  triangolar  ones  behind.  The  meso-  and  metastema  ace 
entire,  broadly  triangular,  and  rather  large,  with  a  pair  of  aocesatny 
sclerites  in  &tmt  of  the  coxes.  The  coxfe  seen  &om  beneath  are  divided 
by  a  deeply-impressed  longitudinal  line. 

THB  ASDOHBN. 

The  abdomen  of  Termapiit  is  mach  as  in  Blatta;  it  is  very  flat,  broad, 
oral-oblong;  ten  nromeres,  the  first  tergite  broad  and  long;  the  tenth 


short,  triangular,  small,  only  ext«nding  between  the  abort  five-jointed 
cercopoda.    There  are  niuenrostemites.    The  plenritea  of  the  abdomen 


(oTopleiirites)  aie  only  seen  from  beneath,  bat  aie  well  developed.    The 
abdouien  of  Tenuei  Jkmipet  is  sabstantially  ae  in  TermopsiB. 


I^  11> — AVtooan  of  Temm  tAttj/ut.    Lstlariiw  *•  I"  ^i- 

Suboixler  2.    Odonata.    Plates  XLYII-Ii. 
THE  HltASi 

Agrim  verttedU  Say.  (Fl.  XLYII,  figs.  4-4.)  The  strnetaro  of  the 
bead  of  Agriou  and  Calopteryx  is  more  easily  auderstood  than  that  of 
JEHchna  and  Libellala,  aa  their  eyes  are  maoh  smaller,  and  the  develop- 
ment of  tlie  epicraDiam  is  more  equable  and  normal.  The  head  is  unnsa- 
ally  short  and  wide;  the  orbits  very  wide;  eyes  spherical.  The  epiera- 
ninm,  exclnsive  of  the  orbits,  is  about  as  Jous:  as  broad,  with  a  decided 
ocellar  area,  the  ocelli  being  large  and  closely  contignous.  lu  front  of 
the  ocelli  is  a  deep  impressed  line  parallel  to  the  clypeus. 

The  ulypeua  is  moderately  large,  about  one-half  as  long  as  broad, 
with  a  high,  sharp,  shelf-like  side;  it  is  divided  into  a  dypeus  posterior 
and  anterior;  the  post-clypeos  being  horizontal  like  a  shelf,  and  the 
anteolypeaa  forming  a  vertical  walL 

The  labium  is  large  and  broad,  well  rounded  in  fixint  The  gente  are 
very  large  and  broad,  smooth,  and  continuous  with  the  curbits.  The 
gula  is  membranous. 

lu  Calopteryx  maeulata  the  head  is  macb  as  in  Agrion,  but  the  clypens 
is  more  clearly  defined  and  separate  fh>m  the  epicraninm  than  in  Agrion. 
The  epicraninm  is  wider  and  larger  than  in  Agrion;  a  trausrerse  im- 
pressed line  separates  it  into  a  posterior  and  anterior  area. 

In  JSiehna  heros  (PI.  XLYII,  figs.  1-3)  there  is  uo  definite  trace  of  the 
occiput,  unless  a  postorbital  ridge  between  the  gala  and  orbits  marks 
its  limits.    This  ridge  becomes  obsolete  towards  the  median  line  near  the 
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vertex.  As  the  eyes  are  eoormons  and  meet  on  the  median  line  of  tbe 
bead,  the  epicraaiam  ia  divided  b;  them  into  three  portioDB :  1,  a  nar- 
row orbito-gnlar  area,  not  seen  from  above;  %  an  ocello-aateaaal,  veij 
small,  sabtriangolar  area ;  and  3,  a  pre-antennal,  targe  area,  oonrespoud- 
ing  to  the  small  ante-antennal  area  in  Agrion.  This  axea,  -with  tbt 
clypens,  fonns  the  peonliar  abelf-like  projection  of  the  front  of  the  head. 
The  area  is  divided  into  a  horizontal  broad  area  and  a  trausverge  crea- 
cent-shaped  subarea,  separated  from  the  horizontal  portion  by  a  shaip 
ridge.  The  clypeus  is  very  large  and  full,  reaching  from  eye  to  eyv, 
and  nearly  ae  long  as  broad.  It  is  separated  from  the  epit^soiDm  1^  > 
well-marked  curvilinear  satore.  In  front  it  incloses  the  ante-dypens, 
which  is  a  ereaceut-shaped  sderite  no  wider  than  the  labrum,  and  sep- 
arated by  a  diatiuot  enture  from  the  clypeus  proper. 
The  labram  is  large  and  broad,  very  distinct  from  the  clypens. 

THE  THOBAX. 
Ifotum. 

The  Odonata  are  characterized  by  the  nnnsoal  development  of  the 
plenrites,  the  meao-epiatemum  forming  the  larger  part  of  the  dorsum 
of  the  thorax,  the  meso-  and  metanotiun  being  greatly  reduced  in  sizf, 
owing  to  the  great  and  long-sustained  powers  of  flight  possessed  by 
these  insects. 

In  Agrion  the  pronotum  (PI.  XL VII,  fig.  10)  is  well  developed  com- 
pared with  the  meso-  and  metanotam;  somewhat  broader  than  long, 
divided  into  three  areas,  being  emarginate  in  front  and  behind,  with  the 
edges  tamed  np,  while  the  large  central  area  has  two  lateral,  Bligfatlf 
swollen  areas. 

JUetonotum.  (Fig.  11.)  The  preescatnm  not  visible;  scntam  entire, 
minute,  not  much  longer  than  wide.  The  scutellum  is  a  mach  swoUeo 
rounded  knob,  with  the  base  snbtriangnlar,  not  mach  ampler  than  ihe 
scntam.  The  poet  scntellnm  appears  to  be  a  moderately  broad,  even, 
two-ridged,  transverse  band. 

The  metanotum  (Fig.  11)  repeats  the  general  appearance  of  the  meso 
notum  and  is  of  the  same  size,  the  wings  being  alike.  The  pmscntmn 
is  not  visible.  The  scutum  is  deeply  divided  into  two  halves,  eadi 
half  miaate.and  mach  swollen.  The  scntellam  as  in  mesonotam,  hat 
considerably  larger.  The  post-scntellom  is  very  distinct,  forming  a 
transversely -oblong  piece  no  wider  than  the  scutellnm. 

Calopteryz  (Fl.  XLVIII,  figs.  6-€)  is  substantially  as  in  Agrion,  as 
regards  the  notum. 

In  ^schna  keroi  the  pronotum  is  small  and  narrow,  and  nearly  con- 
cealed from  above  by  the  head.  It  is  about  two-thirds  as  long  as  broad, 
divided  into  a  short  transverse  ridge  and  a  posterior,  longer  pordoD 
snbtriangalar  behind,  by  a  deep  constriction  or  impressed  line. 

JfesMwfum,    (PI.  XLYIII,  fig.  3.)    The  prtescutam  obsolete,  notvlsi- 
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l>1e  from  a1)0ye.  Scntnm  anbtrapezoidal,  longer  tbau  broad;  acute 
behind,  with  an  appeodicolar  area  between  the  conical  end  and  the  sca- 
tellain,  consisting  of  two  diverging  tabercles,  firom  which  a  narrow  ridge 
falla  away  on  each  side,  forming  the  origla  of  the  5th  vein  of  the  wings 
on  ^ach  aide.    (Fig.  3,  t.  5.) 

The  ecntellum  is  swollen,  triangitlar,  as  broad  as  long,  the  apex 
directed  baokwards  and  wedged  in  between  the  separate  halves  of  the 
post-scutellnm,  which  ia  represented  by  two  triangular  bosses,  the  apices 
separated  by  the  pointed  end  of  the  acntellnm,  the  hoses  connected  by  a 
ridge  concealed  by  the  end  of  the  scutellnm. 

MetanoUim,  (Pig.  i.)  There  is  a  pair  of  patagia,  one  in  front  of  the 
base  of  each  hind  wing.  TSo  prtescatain.  The  scatom  is  mnch  larger 
than  the  mesoscatnm,  a  little  longer  than  broad;  each  side  raised  into 
■  an  oblong-oval  boss,  with  a  narrow,  acnte,  triangular,  depressed,  flat 
area  between,  and  bounded  behind  by  a  converging  ridge,  which  is  soo- 
ceeded  by  a  peculiar  diverging  ridge  (v.  6),  like  that  in  the  mesonotnm, 
which  is  the  origin  of  the  6th  vein  of  the  second  pair  of  wings. 

The  scutellnm  is  mnch  larger  than  in  the  mesoaotum,  nearly  squture, 
emooth  and  flat ;  the  posterior  one-half  vertical,  thin,  and  more  or  lesa 
elastic  and  membranous,  moving  upon  the  abdomen.  (This  posterior 
portion  may  represent  the  post-sootetlum,  which  is  otherwise  absent,  bnt 
there  are  no  signs  of  a  sutnre.)  Post-scutellum  absent  (1)  See  Fig.  4, 
p.  flcl.",  for  what  may  prove  to  be  thepost-scntellum. 

Pleurum. 

In  Agrion  (Fig.  7}  the  pro-epistemnm  and  epimerum  of  each  side  are 
minute,  rudimentary,  ahd  suhmembranous,  and  in  position  are  vertical, 

Mesopleurum.  The  epistemum  in  the  Odonata  differs  remarkably 
from  all  other  Fsendonenroptera  and  indeed  from  all  other  insects,  only 
the  Aorydii  approaching  them  iu  the  enormously  long  and  large  epi- 
sterna,  which  meet  in  front  to  form  a  large,  dorsal,  convex  area,  that  usu- 
ally occupied  in  other  insects  by  the  scntnm.  Theepiuierum  is  a  similar 
piece,  and  nearly  as  large  as  the  latere  portion  of  the  epistemum;  It 
ia  in  Agrion  consolidated  with  the  meta-eplstemnm.  In  Calopteryx, 
however  (Fig.  6),  where  the  thorax  is  broader  and  higher,  the  two  scle- 
rites  are  septtfate. 

Tbe  coxiB  are  small,  couictd;  the  trochautine  is  small,  triangulfu",  and 
sitnated  directly  over  the  small  conical  coxa. 

Metapleurum.  (Fig.  8.)  Tbe  epiaternum  repeats  the  form  of  that  of 
the  mesoplenmm,  bat  is  consolidated  with  the  meso-epistemum.  The 
epistemum,  seen  laterally,  is  regularly  oblong,  and  three  times  as  long 
as  broad. 

The  trochantine  is  a  triangular  piece,  situated  directly  over  the  small 
anbconical  coxa. 

In  Calopteryx  (Fig.  6)  the  meso-epistemum  and  epimemm  are  much 
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aa  in  AgrioD ;  those  of  the  metaplearam  are  mach  as  in  the  mesa-,  bnt 
a  veil-marked  aatore  separates  the  meso-epimerum  &om  the  meta-epi- 
stemnin,  and  the  latter  ia  mach  wider  towards  the  insertioa  of  the  win; 
tiian  next  to  the  cx>za. 

In  the  prothoras  of  ^schna  the  epietemmn  is  very  small,  and  sab- 
dirided  into  Beveral  pieces;  the  epimeram  is  larger  aud  not  divided;  it 
is  ftboat  as  long  bs  broad,  aud  posteriorly  sabmombraDOus. 

The  ooxa  is  very  large,  being  mach  enlarged  within,  meetiDg  the 
opposite  coxa  on  the  median  lin& 

Metopleuruni  (Fig.  1}  enormous,  and  forming  a  large  part  of  the  dor- 
sal region  of  the  thorax.  The  epistemom  is  enormoos,  forming  wiih 
its  fellow  on  the  opposite  side  a  large  proportion  of  the  flront  and  meso- 
notom;  the  fbramen  leading  into,  the  prothorax  is  situated  very  low, 
the  mesostigmata  being  aitoated  on  the  upper  side  <rf  the  opening. 
The  two  meeo-epistema  unite  to  ftwm  the  front  of  the  mesothorax  and 
also  the  anterior  fourth  or  ttiird  of  the  dorsal  region  of  the  entire  thorax. 
Dorsally  there  is  on  the  united  epistema  a  high  median  ridge  beoom- 
ing  forked  behind,  with  two  lateral  diverging  transverse  ridges.  The 
ridge  originates  in  front  fW)m  the  hinder  borda  of  a  transverse  cres> 
cent-shaped  wea  directly  above  the  foramen  leading  into  t-he  pro- 
thorax.  A  straight,  distinct  sntnre  separates  the  epistemum  from  the 
epimeram.  Between  the  epistemum  and  the  trochantine  is  a  sderite,  tlie 
nature  of  which  is  uncertain ;  by  its  close  relation  to  the  sternum  it  may 
be  the  iufra-epistemum  and  probably  not  the  ooxa,  the  latter  appearing 
to  be  obsolete. 

The  epimeram  ia  large,  broad,  oblique,  and  below  in  front  of  the  meta- 
stigma  separated  by  suture  from,  the  meta-epistemum,  but  above  there 
is  no  suture,  only  a  broad,  valley-like  depression. 

Metapleurum.  The  epistemum  is  about  one-half  as  wide  as  the  lai^ 
swollen,  smooth  epimeram,  which  composes  the  posterior  third  of  the 
plenrom  of  the  thorax.  Below  the  metastigma  is  a  square  scleritey 
directly  over  the  trochantine,  which  ia  probably  the  Infra-epistemnm, 
there  apparently  being  no  ooxa;  the  trochantine  as  in  the  prothorax. 

Sternum. 

In  Agrion  the  prostemum  is  small,  triangular,  I<mger  than  broad, 
with  the  apex  acute. 

Meaogtemv/M  a  little  larger  and  broader  than  the  {Hxwteroum,  but 
still  amall, 

Meta»temui».  What  I  am  disposed  to  regard  as  thut  sclerite  ie  a  ver; 
large,  elongated,  polygonal  u«a,  which  is  semi-membranona  and  flat. 

Iq  Galopteryx  the  steraites  are  as  in  Agrion,  bnt  the  metastemum  is 
broader  and  shorter,  with  an  anterior  deeply  Impressed  mediui  line. 

In  ^sohna  the  mesostemum  is  small,  broad,  irregular;  while  the 
■metastemum  is  much  smaller,  nearly  obsolete  in  front  of  the  1^8, 
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and  behind  is  a  broad,  sternal,  large  area,  broader  and  shorter  than  in 
^grion. 

It  shonld  be  observed  tbat  in  Odonata  the  middle  and  hind  legs  are 
close  together. 

THB  ABDOMSIT, 

In  Affrion  (PI.  L,  figs.  4-6)  there  are  ten  nromeres.  The  first  tergite  is 
-well-developed,  the  second  one-half  as  long  as  the  fire  sacceeding  tergites. 
TSo  pleorites,  the  tergites  overlapping  the  nrostemites,  which  are  very 
uarrow.  The  tenth  nrosome  shorter  than  broad.  The  olaspers  poesiblj 
represent  an  eleventh  nrosome,  as  snch  a  segment  is  developed  in  the 
embryo,  bnt  in  the  adalt  the  claspers  appear  to  be  appendages  (cer- 
copoda)  of  the  tenth  nrosome.  Calapteryx  closely  resembles  Agrion  as 
to  its  abdomen. 

In  ^sehna  (PI,  XLIX,  L.  figs.  1-3}  there  are  ten  nromeres;  and  the 
rudiments  of  an  eleventh  orosteruite;  the  cercopoda  (c)  are  long  and 
spatnlate. 

SaborderS    EPHEMEBINA.    Plates  ZLV,  XLYI.  ■ 

THE  HEAD. 

Ephemera. — It  has  been  difflonlt  with  the  material  at  my  command  to 
properly  describe  the  external  anatomy  of  any  member  of  this  groap. 
The  species  examined  was  oar  commonest  Ephemera  in  Bhode  Island, 
identified  by  Dr.  Hagen  as  probably  S.  cupida  (Leptophlebia)  Walk., 
and  also  aspedes  of  Palingenia.  There  is  a  great  deal  of  variation  in 
the  form  of  the  thorax  and  head  in  the  genera  of  this  suborder,  vhioh 
is  as  much  specialized  in  its  vay  as  the  Odonata  is  in  its. 

la  examining  the  under  side  of  the  head  of  an  alcoholic  Ephemera, 
the  subject  of  the  drawing  made  by  Dr.  Gissler  (Fig.  2],  there  is  a  cav- 
emons  area,  at  the  bottom  of  which  I  can  discover  what  appear  to  be 
the  mdimeuts  of  the  maxillee  and  labium.  There  are  certainly  no  mdi- 
meuts  of  the  mandibles.  The  gnlar  region  and  the  mentum  can  be  dis- 
tiDgnished,  and  I  think  I  can  detect  tlie  labial  palpi  and  lingua;  con-, 
ceming  the  maxlIUe  I  am  less  certain.  The  drawing  was  made  by  Dr. 
Gissler  from  bnt  one  specimen,  and  while  eorreot  in  most  respects  he 
regards  the  sketch  of  the  moatli-parts  aa  provisional  The  general 
relations  of  the  under  side  of  the  head  are  as  he  drew  them,  with  one  or 
two  corrections  made  by  the  writer. 

In  an  alcoholic  specimen  of  Palingenia  bilineata  (perhaps  a  snbimago) 
I  can  discover  no  certain  radiments  of  any  of  the 'mouth-parts.  The 
under  side  of  the  head  forms  a  deep  hollow,  and  the  mouth  region  is  a 
deep  pit,  bonnded  by  a  high,  thin  wall  in  finnt — the  lower  edge  of  the 
clypens.  This  pit  is  open  to  the  roof  of  the  mouth  or  clypeua.  It  is 
impossible  to  distinguish  the  rudiments  of  any  of  the  month  parts,  and 
practioaJly  they  appear  to  be  wholly  obsolete. 

,,<„,..  „.Co6'-^lc 
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THE  THOEAX. 
Jffotum. 

This  region  of  tlie  body  is  more  highly  concentrated  than  in  any  other 
Fhyloptera,  not  excepting  the  Trichoptera.  The  prothorax  is  a  rather 
wide  collar,  longer  and  broader  than  in  the  Trichoptera,  bat  the  mew- 
tliorax  is  spherical  and  very  large  in  proportion  to  the  metathcn^ 
vbich  is  mdimentary  and  but  slightly  developed;  owing  therefore  to 
the  large  mesothoraz  and  the  small  pro-  and  metathorax,  the  entire 
thorax  is  oral-elliptical,  and  mnch  consolidated,  thns  approacfaiog  in  iu 
general  appearance  the  general  shape  of  the  Tipolid  thorax,  or  that  of 
the  lower  Lepidoptera. 

Pronotum,  This  forms  a  broad  collar  extending  backwards  on  each 
side,  the  hinder  edge  being  excavated  in  the  middle. 

Mesonotum.  This  ia  long  and  well  developed,  not  so  wide  as  the  body, 
the  flanks  extending  out,  when  seen  from  above,  beyond  tbe  sidee  cJ 
the  notnm.  The  pnescutum  is  well  developed,  forming  a  round,  con- 
vex, swollen  Bclerite  as  loDg  as  broad,  with  a  median  satore-like  im- 
pression. The  acntnm  is  very  large  and  long,  oval,  about  one-third 
longer  than  broad,  slightly  broader  behind  than  in  front. 

Tbe  scatellnm  is  large  and  well  developed,  irregularly  scntellate  in 
outline,  with  two  bosses  in  fh>nt ;  the  posterior  end  is  narrow,  truncate 
at  the  end,  with  the  sur&ce  at  the  pnd  somewhat  swollen. 

MetajMtum.  The  metathoracic  segment  ia  small,  very  short,  and  the 
notnm  and  sternum,  aa  also  the  pleuritea,  are  somewhat  mdimeataiy. 
The  surface  of  the  notom  is  somewhat  depressed  below  the  level  of  the 
meaoscnt^lum.  It  is  difficult  to  describe  the  sclerites.  which  are  rep- 
resented in  fig.  1,  The  entire  segment  ia  about  one-third  as  long  as 
broad.  The  acntum  is  not  well  differentiated,  being  represented  by  a 
median  irregular  area  (Fig.  1  «c")  about  half  as  long  as  broad.  Ko  sca- 
tellnm and  postscntellam  can  be  distinguished  with  certainty. 

Pleumm. 

The  eclerites  of  the  flanks  are  difBoult  to  diatingnish.  In  their  tie- 
velopment  and  arrangement  the  Ephemerina  differ  from  all  other  Phy- 
loptera. 

MesopUwrum.  Though  there  axe  a  number  of  aelerites  in  the  meso- 
thorax  it  is  difficult  to  distinguish  what  are  properly  epistema  and  epi- 
mera.  Tbe  region  of  tbe  meaepistemnm  is  indicated  in  Fig.  2  g)i»", 
and  is  much  larger  than  the  epimeral,  which  is  the  region  situated  over 
tbe  insertion  of  themiddle  pair  of  legs. 

The  first  pair  of  spiracles  is  situated  on  the  mesothoraz  under  and 
in  front  of  the  insertion  of  the  first  pair  of  wings;  the  second  pair  is 
.  situated  on  tbe  metathorax  directly  under  the  insertion  of  tbe  second 
pair  of  wings. 

In  the  metapUurum  tbe  episteraal  region  is  quite  liotited  and  minute 
compared  with  the  large  mesepistemal  region;  what  I  am  inclined  to 
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refrard  as  the  epiinerum  appears  to  be  the  sclerite  e  m"  (Fig.  2),  \rhioh 
in  the  sketch  ia  sitoated  directly  auder  the  metaDotum. 


Proatemum.  This  is  a  smaU  triangnlar  area  sitnated  between  the 
insertioii  of  the  legs. 

Meaoatemwn,  This  is  a  very  large  region  divided  into  a  pnestemite 
aod  Btemite.  The  former  is  narrov,  as  loug  as  broad,  the  aarface  con- 
vex. The  Btemite  is  divided  into  two  large,  long,  oval  portions  extend- 
ing  far  back  of  the  insertion  of  the  le^. 

Metaaternum.    This  sclerite  is  ver;  short,  small  and  mdimentary. 

THE  ASDOMBN. 

There  are  ten  abdominal  segments.  The  first  tergite  is  wanting,  the 
tenth  is  a  snpra-anal  plate.  There  are  nine  nrostemites;  the  basal  is 
large  and  long,  with  a  pair  of  spiracles.  The  11th  nromere  may  be  repre- 
sented by  the  median  articnlated  appendage  sitnated  between  the  two 
very  long  molti-artiontated  cercopoda.  The  10th  orite  is  represented 
by  two  long,  oval,  parallel  plates. 

A  remarkable  feature  of  the  male  Ephemorina  is  the  two  pairs  of 
jointed  appendages  rising  from  beneath  the  cercopoda.  These  may 
be  regarded  as  homologues  of  two  pairs  of  the  rhabdites  composing  the 
ovipositor  of  the  female  of  other  insects.  The  lower  pair  (Fig.  1  rk) 
is  3-jointed  (perhaps  4-jointed),  while  the  npper  pair  (rV)  is  2-jointed. 
We  know  of  no  other  insects  which  have  two  pairs  of  jointed  claapers. 
These  singular  organs  may  be  called  rhaMofoAa.  They  appear  to  be 
homolognes  of  the  abdominal  feet  of  Myriapods,  the  abdominal  legs  of 
Tenthredinid  and  Lepidopterons  larvae,  and  the  spinnerets  of  spiders. 

The  adult  Ephemerina,  then,  in  the  lack  of  month-parts,  in  the  con- 
centrated thorax,  and  the  possession  of  two  pairs  of  abdominal  jointed 
appendages,  differ  remarkably  from  the  Odonata  and  other  Phyloptera, 
so  that  we  are  nearly  jnstifled  in  regarding  the  gronp  as  entitled  to  rank 
as  a  snborder. 

Order  NEUROPTERA  (as  restricted  by  Erichflon). 

Snborder  1.    Planipennia, 

Family  SIALID^. 

THE  HEAD. 

Corydaluacomutm.  (Pl.Ln,flga.l--3.)  Head  veiybroad  and  flat;  ver- 
tex remarkably  large,  broad,  long,  and  flat,  fomdng  the  bulk  of  the  epi- 
cranium.  Ocelli  three,  large,  bnt  the  ocellar  ai'ea  is  small,  with  no  satnre; 
the  ante-antennal  (orbital)  foBSEB  large  and  conspicnons,  transversely 
oval  above,  beneath  corvilinear.    Xo  satnre  between  the  clypeos  and 
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epicraniam,  the  very  broad  clypeaa  being  iBdefloitely  botmded  bebind, 
the  £roDt  edge  pmJectiDg  over  and  concealing  the  short,  broad  labnun, 
and  the  edge  thickeDed  and  tridentate.  Mandibjes  of  male  enonnoos, 
their  base  partly  oovered  by  the  clypens.  The  geoee  are  very  large  and 
broad,  bonnded  (ia  part)  in  &ont  by  the  ante-anteimal  oorrilinear  fosec 
The  gnia  is  solid,  long,  and  narrov,  extending  from  the  occipital  satun 
to  the  mentom,  there  being  no  submental  aatsie;  lateral  SQtnres  sepa- 
rate the  mentam  plainly  from  the  gnlee;  siibmentom  very  broad.  The 
occipnt  is  present,  appearing  aa  a  short  and  broad  area,  with  s  mediao, 
transversely-oblong  atemite  forming  the  baae  of  the  gala.  (See  larva.) 
Itc^hMia  oblita.^  (PL  LI,  fig.  5-7.)  Head  as  la  Gorydalos,  bat  Uie 
vertex  is  longer  in  proportion  and  the  olypeos,  being  amootfa,  is  better 
limited.  The  oeelli  are  either  preeent  or  absent,  and  there  ia  no  distinct 
area.  The  labmm  is  large,  the  dypeus  not  concealing  it.  There  are  do 
fossEB.  The  gente  are  very  large,  meeting  over  the  gula,  wbich  is  obso- 
lete, except  in  front,  where  it  is  broad  and  triangnlar,  and  forma  a  sub- 
mental region.  The  occipnt  is  apparently  well  marked,  fbrming  the 
neek,  and  with  a  satnre  in  front 

THE  THOBAX. 

Notum. 

Fronotum  [Oorydalvs).  Lai^  and  square,  abont 
as  long  as  broad;  taU  in  front  and  siaaoas  behind; 
somewhat  hollowed  in  the  middle. 

Raphidia.    (PI.  LIV,  fig.  10.)    Long  and  naixov, 
rectangular,  very  slightly  excavated  m  front,  and 
\  pointed  behind. 
_  _  Maonotttm    {Corydalua.     (Fig.    12).    Pnescntnin 

PronDtan,  Df  Corrd^™,  ^^oadly   Bubtnangnlar,  shorter  than  in   Baphidia, 
■niHged.  ^ut  more  diBtinct.    Scatam  completely  cleft,  the 

prsBscntum  and  scutellum  touching;  each  division  of  the  scatum  sab- 
qaadrate.  Fostscatellmn  large  and  long,  very  wide,  and  well  devel- 
oped. 

Raphidia.  (PI.  LEV,  fig.  11.)  Prffiscntam  well  developed,  iMger, 
bat  otherwise  as  in  CorydaToa.  Scutom  completely  cleft,  so  that  the 
'  prftscutom  meets  the  sontellnm;  the  latter  shorter  than  broad,  obtnse 
at  the  apex  in  front,  being  sabtriangular.  Postacutellnm  well  developed, 
wide,  and  of  nearly  the  same  length  throughout,  bat  incised  in  the  middle 
to  receive  the  scatellum. 

Metanotum  (Ootydalus).  Frsescutnm  mach  as  in  Baphidia,  hat 
smaller;  scutum  not  entirely  divided;  scatellum  triangular,  leas  acote 
ia  front  than  in  Polyattechotes,  but  more  so  than  in  Baphidia.  Post- 
acutetlum  well  developed,  transversely  linear. 

"^Bar^iMa  MUa  Hkgaa,  from  CRllfanifk. 

,   <„,         n   GOQI^IC 
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RapJiidia.  (Fl.  LIY,  fig.  12.)  FrseBcutum  present,  but  obscurely 
marked,  beiog  almost  obsolete,  but  the  outliue  is  men  to  be  triaugular. 
Tho  scutum  is  large,  only  half  divided  by  the  scutelliim,  Trliicb  is  much 
shorter  than  broad,  but  triangular  in  form,  Fostscutellum  forms  a  nar* 
row,  transverae  baud,  vtxich  is  shorter  than  iu  the  mesoitotam. 

Pleurum. 

Cory^lm.  In  the  propUuntm  (Fl.  LXIY,  fig.  1)  the  epistcrnum  and 
epimerum  are  minute,  rudimentary,  and  not  well  defined;  owing  to  the 
great  size  of  the  sternite  no  trochantine  is  visible.  The  coxa  is  largo 
and  thick,  about  twice  as  large  as  the  succeeding  coxeb. 

Raphidia.  (Fl.  LIY,  flg.  13).  Much  as  in  Gorydalus;  the  episternum 
and  epimerum  are  minute  and  rudimentary,  the  relative  form  of  these 
sclerites  not  being  easily  made  out.  The  cox^,  however,  are  loug  and 
thick,  and  much  larger  than  those  of  the  meso-  and  metatfaorax. 

In  Corydalus  (Fig.  2)  the  meso-flanka  are  rather  short  and  thick  j  tho 
supra' sternite  square.  The  episternum  is  a  little  longer  than  broad; 
the  suture  between  it  and  the  sternite  is  obsolete.  The  epimerum  is 
moderately  long,  widening  considerably  towards  the  insertion  of  the 
wings.  The  coxa  is  very  short  aud  thick.  The  trocbautine  is  very 
small ;  one-half  as  large  as  the  coxa. 

Raphidia.  (PI.  LIY,  flg.  14.)  The  mesopleurites  are  just  as  in  Corj-- 
dalus,  bat  longer  aud  slenderer,  aud  the  satare  of  the  sternum  is  well 
marked.  The  epimerum  is  longer  and  narrower  above  than  in  Cory* 
dalus,  and  the  trochantine  is  small;  coxa  moderately  large, 

Metapleurum  {Corydalm),  (Fig.  12.)  The  flanks  of  the  metathorax 
are  longer,  t.  e.,  thicker,  than  in  tbe  mesothorax;  being  also  shorter 
vertically.'  The  episternites  are  shorter  vertically,  but  thicker,  and  the 
coxiB  are  shorter  and  thicker.  The  epimerum  is  undivided,  not  so  wide 
above  [next  to  the  insertion  of  the  wings)  as  in  the  mesothorax.  The 
trochantine  is  a  little  smaller  than  in  the  mesothorax. 

Raphidia.  (Fl.  LIY,  fig.  15.)  As  in  Corydalus,  the  metaplenrites  are 
decidedly  thicker  and  longer  than  the  pleurites  of  the  mesothorax.  The 
episterna  are  both  larger  aud  thicker  than  iu  the  mesothorax.  The  epi- 
merum is  not  divided,  narrower  below,  and  wider  towanla  tbe  insertion 
of  the  wing  than  in  the  mesotborax.  The  coxa  is  nearly  twice  as  largo 
as  in  the  mesothorax. 

Corydalus.  The  prmterwum  (Fig.  i)  is  remarkably  large,  sqnare,  with 
an  anterior,  short,  separate  piece,  or  pr£esternit«. 

The  mesostemum  (Fig.  6)  is  large  and  very  broad,  transversely  sub- 

obloug,  the  suture  between  it  and  the  infra-sternite  only  partial. 

The  metastemvm  is  as  in  the  mesothorax,  bat  a  bttle  larger  (Fig.  6), 

Raphidia.    The  protttmum  (PI.  LIV,  fig.  16)  is  very  large,  long,  and 

narrow  oblong  antero-posteriorly,  and  is  covered  by  the  bent-dovu 

22x0 
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terete.  The  me»o»ternum  (fig.  17)  is  large,  each  half  snbrhomboidal  and 
pasBiDg  laterally,  forming  a  ridge  betwoeu  the  enr-  and  infra-epistenutes. 
The  metaitemum  (fig.  13)  is  much  as  in  the  mesoBteruam,  there  being  no 
apeoial  difference  in  form  or  size,  since  the  ineao-  and  metathorax  are  of 
the  same  size. 

THE  ABDOUEN. 

CorydaXus.  The  S  abdomen  (PI.  LVII,  flgs.  4r-5  j  PI.  LVIII,  Bg.  1)  Is  not 
very  long,  bnt  broad  and  thick;  ten  nromeres ;  ten  tergites,  the  tenih 
radimentary  and  conical,  couceated  by  the  large  ninth  tergite,  which  is 
cleft,  and  bears  two  pairs  of  large,  long  daspers,  which  are  joint«d  to 
the  tergite.  The  pleurites  are  narrow,  membranous.  There  are  ei^t 
□rosternites,  the  eighth  cleft  along  the  entire  l^gth. 

Baphidia,  The  ?  abdomen  is  moderately  long,  broad,  spindle-shaped. 
There  are  ten  iiromeres;  ten  tergites,  the  tenth  small.  The  pleurites 
are  well  developed,  but  narrow,  bearing  the  spiracles.  Of  the  nrosiem- 
itcs,  seven  are  well  developed,  and  the  ovipositor  is  remarkably  well  de- 
veloped, more  so  than  in  any  other  Neuroptera  (PI.  LVIII,  fig.  6-7). 

S.SXEKOBI1DM. 
THE  HEAD. 

Asealaphus.^"  (PI.  LI,  figs.  3-4.)  The  head  is  held  vertically;  it  is 
broad  and  short;  the  eyes  are  very  large,  approaching  the  Odonata  in 
this  respect,  and  are  donble.  The  epicraniom  is  small  and  narrow  on  the 
vertex,  owing  to  the  large  eyea,  which  nearly  meet  above.  The  orbits 
are  very  wide  in  front  of  the  eyes;  the  clypeus  broad,  double,  being  di- 
vided into  an  anterior  and  posterior  clypens;  the  latter  is  smooth  and 
0at,  transversely  oblong,  limited  on  the  sides  by  two  deop  linear  fosss; 
the  anteclypeus  narrows  in  front  and  is  broadly  trapezoidal,  bat  is  con- 
siderably shorter  than  the  postclypeus.  The  labmm  is  broad  and  very 
short,  the  front  edge  a  little  excavated.  The  gente  are  large,  full,  and 
swollen.    The  gular  region  is  depressed,  moderately  wide. 

Jilyrmeleon  diversum  Hag.'"  (PI.  LI,  flgs.  1, 2).  TUe  head  is  short  and 
moderately  broad;  the  vertex  is  full  and  swollen  on  each  side  of  the 
median  furrow.  No  ocelli,  and  no  ocellar  area,  the  latter  region  being 
sunken  and  obsolete.  There  are  two  deejt,  ante-antennal,  linear,  orbital 
fossie  in  front  at  the  baaeof  the  clypeus.  There  is  no  well-marked  clypeal 
suture.  The  clypeus  is  a  little  shorter  than  broad,  the  posterior  and 
anterior  divisions  being  slightly  indicated  by  a  ridge.  The  labrum  is 
short  and  broad.    The  gnla  is  broad  and  membranous. 

FolystachoteB  nebuloaus.  (PI.  LI,  figs.  8-10.)  The  head  is  of  the  same 
shape  as  in  Myrmeleon,  bnt  the  vertex  is  entire,  fuU,  and  convex.  Ocelh 
wanting,  but  the  ocellar  area  is  full,  raised,  though  not  well  defined. 

ntj. 
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Tbe  orbits  are  large.  The  orbital  foasfe  are  roand,  bnt  not  ao  distinct 
as  in  Mynueleon.  The  clypena  is  as  long  aa  broad,  the  sutures  more 
distinct  than  in  Myrmeleon ;  the  median  transrerse  ridge  is  more  distinct 
than  in  M;rmeIeon.  The  i>08t-  and  anteolypeas  are  nearly  cqnal  in  size. 
Labntm  aa  in  Myrmeleon.    The  giila  is  broad,  mcmbranons. 

MaHtispa.^"  (PI.  LII,  flgs.  4-6.)  The  head  is  held  vertically,  and  is  as 
broad  as  long.  The  epicraniam  is  broader  than  long,  rather  flat,  with  no 
V-shaped  satnre  or  ocellar  area.  The  clypeas  is  large,  very  distinct, 
nearly  as  broad  as  long,  square  at  the  tase,  bnt  constricted  in  the  middle. 
The  labmm  is  large,  broader  than  long,  unch  rounded  and  produced  in 
front.  The  gente  are  broad,  and  the  gular  region  is  rather  narrow,  but 
mo<lerate]y  so  compared  with  Corydalns.  The  sabmentnm  (!)  is  large, 
and  nearly  as  long  as  broad.  The  ligala  is  very  large  and  long,  spatu- 
late,  not  divided,  and  very  simple  compared  with  Corydalns. 

THE  THOBAZ. 
Notum. 

In  Asealaphus  the  pronotum  (PI.  LYI,  fig.  1)  is  short  and  small, 
divided  into  two  halves  by  a  deep  median  sutnre.  In  its  shape  it 
approaches  that  of  the  Odonata  more  than  any  other  trae  Neuroptera. 

Myrmeleon.  (PI.  LIV,  flg.  1.)  It  is  square,  much  excavated  behind 
and  fnll  in  fW>nt,  a  little  narrower  than  long. 

Folysteeohotet.  (PI.  LYII,  flg.  8.)  Itie  one-half  as  long  as  broad,  and 
is  alittle  excavated  in  front  and  behind. 

Mantispa.  It  is  very  long,  being  twice  as  long  as  its  greatest  breadth, 
subpyrlform  in  outline,  nearly  twice  as  broad  in  front  (full  on  the  front 
edge)  »8  behind.    It  is  excavated  bebiod  (PI.  LV,  flg.  1). 

The  mesQHOtum.  Atoalaphua.  (Fl.  LYI,  fig.  2.)  The  prsescatum  is 
large  with  the  central  portion  snbcordate,  larger  than  in  Myrmeleon. 
The  Bcutom  is  almost  entirely  divided.  Scutellum  large  and  swollen, 
apex  very  obtuse;  the  postscutellnm  forms  a  transverse,  Sat  ridge. 

Mj/rmeleon  (PI.  LIY,flg.2.)  Bectaugular  in  outline.  The  prsescutum 
is  very  large,  as  long  as  broad,  and  mach  as  in  Polystoechotes.  The 
scutum  is  Qot  deeply  cleft,  the  median  third  being  entire.  The  scutel- 
lum is  small,  sub  triangular,  broad,  and  with  the  apex  obtuse,  while  the 
pide  sclerites  are  large,  as  in  the  metanotam.    Post^nteUamt 

Folyatasckotei.  (PI.  LYI,  fig.  9).  The  prsescutam  is  very  large,  being 
nearly  as  large  and  wide  as  the  scutum,  and  divided  by  a  median  furrow ; 
each  half  full  and  rounded  in  front.  The  scutum  is  completely  cleft,  the 
jtrsescntum  and  scutellum  touching ;  each  side  of  the  scutum  is  squarish. 
The  scutellum  is  broader  than  long,  very  acute,  being  produced  in  front, 
forming  a  long  point.  The  postecutellum  is  rather  large  and  very  wide, 
being  divided  by  a  median  suture. 

Mantiapa.    (PI.  LY,  flg.  2.)    Prascutnm  minute,  nearly  obpolete,  not 

wjfontiva  ftruntuo  Say.  from  UUbi  idsnllfled  bj  Dr.  Sagtn. 
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visible  from  above.  The  scatam  is,  bovever,  mach  larger  tban  in  aoy 
other  geuera  of  Nenropters  (reatricted),  being  only  cleft  on  the  posteriOT 
one-fifth.  The  scatellum  is  v^ry  short  and  brood;  one-fourth  as  long  as 
broad,  with  a  hoear,  depressed,  acnte  apex,  ^e  postacatellnm  is  noi 
Tisihle  from  above,  and  is  only  seen  by  examining  the  posterior  aspect 
of  the  segment  in  dissected  specimens. 

The  metanotum  (Aaealaphus).  (Fl.  LVI,  fig.  3.)  Mnch  amaller  than  the 
mesonotuio.  The  pr£e8catam  is  nnnsnally  large,  with  a  swollen  cordate 
jiortion.  The  scutum  is  entirely  divided,  the  two  halves  widely  sepa- 
rated, the  prcescutam  and  scatellom  meeting,  the  point  of  juncture  being 
very  wide. 

Sfyrmeleon.  (PI.  LEV,  fig.  3.)  The  preescntnm  is  large,  excavated  in 
IVont,  thoagh  not  so  large  as  in  Polystcecbotes ;  it  is  wider  than  the 
soutellum.  The  acutnm  is  entirely  divided  into  halves,  so  that  the  pne- 
scntnm  and  sctitellum  touch  each  other.  The  soutellum  is  very  fall  and 
rouuded  behind,  as  long  as  broad,  not  being  triangular ;  the  side  pieces 
are  large,  seen  from  above. 
-  Polystcechotea.  {PI.  LVI,  flg.  10.)  Pnescntamt  The  scutum  is  com- 
pletely divided  by  the  scatellam,  which  is  acutely  triangular.  Postocu- 
tellnm  T 

Mantispa.  (PI.  LY,  fig.  3.)  The  preescutum  obsolete,  not  visible  from 
above.  The  scutum  is  larger  than  usual,  but  only  cleft  on  the  posterior 
fourth  of  its  length ;  the  scntellnm  is  short,  acutely  triangular  in  front, 
but  very  t>road,  and  the  sides  in  front  are  sinuous ;  it  in  smaller  and  nar- 
rower than  in  the  mesonotum.  Thepostsontellum  is  not  visible  unless  the 
specimen  is  dissected,  when  it  is  seen  to  form  the  back  of  the  segment 

Pleurum. 

Propleurum  {AacaUtphua).  The  pleuram  ia  hard  to  describe  from  a 
single  specimen,  but  the  sclerites  are  mnch  rounded,  full,  and  swollen: 
the  mesothorax  is  nearly  one-third  longer  and  thicker  than  the  meta- 
thorax,  while  the  thorax  as  a  whole  is  spherical  and  much  consolidated. 

Myrmeleon.  (PI.  LI V,  flg.  7.)  The  episterunm  is  nearly  twice  as  large 
as  the  epimerum.    The  coxse  are  very  large  and  long. 

Polyaleechotea.  The  epistcmnm  is  not  so  much  Ifu-gerthan  the  epime- 
rum as  in  Mynneleon,  but  the  coxie  are  longer  and  slenderer. 

JtfantMpa.  The  plearites  are  very  small;  the  epistemum  is  very 
small,  irregularly  oblong  j  the  epimemm  is  subdivided,  small,  narrow, 
bnt  a  little  more  regular  and  larger  tban  the  epist«mmn.  Goxie  veiy 
large  and  long;  the  trochantine  submembranons. 

MeBopleurum  {Asoalaphvsf). 

Myrmeleon.  (PI.  LIV,  flg.  8.)  The  flanks  are  very  broad  and  short, 
as  a  whole.  The  suprastemite  present,  very  short  and  broad,  eqailut- 
erally  triangular  in  outline.  The  epistenitim  is  remarkably  short  and 
brood,  triangular,  being  two-thirds  shorter  than  in  Folystcechotes.    Tlie 
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coxa  is  large,  macli  broader  than  long,  sabrhomboiilal.  The  mesostig- 
mataor  their  peritreineg  are  eituatetl  each  on  the  front  and  upper  angle 
of  the  Bnpra-stemite  direotlj  in  front  of  the  fore  wings. 

Polgstcschotea.  (PL  LVI,  flgs.  8-15).  The  plenrites  are  not  so  broad 
and  short  as  in  Myrmeleon.  The  saprs-steruite  is  considerably  longer 
than  broad,  the  apex  toward  the  wings  being  conical.  The  epiaternnm 
is  vertically  oblong,  quite  regnlar,  being  considerably  longer  than  broad. 
The  epimemm  is  moderately  broad,  aqnare  below.  The  coxa  is  moder- 
ately long,  longer  than  broad ;  the  trochantiiie  regularly  conical. 

Mantixpa.  (PI.  LV,  fig.  8.)  The  danks  of  the  meso-  and  metathorax 
are  of  the  same  size  and  general  appearance.  The  epistemam  and  epi- 
memm are  each  subdivided  more  or  less  regalarly  into  two  sclerites. 
The  epimenim  as  a  whole  is  not  so  wide  as  the  epistemam.  The  coxa 
is  large,  full,  conical ;  the  troohantine  ia  minate,  short,  triangular. 

Metapleurum  {Aaealaphual). 

Mr/rmeleon'.  (PI.  LIY,  fig.  9.)  Although  the  meta-  are  not  much 
shorter  than  the mesoplearites,  the  episterunm  (which issabdivided  into 
an  npper  and  lower  sclerite)  is  smaller  bnt  nearly  of  the  same  shape  as 
in  the  mesopleurites,  but  the  coxeb  are  larger  and  broader  in  proportion. 
The  sapra-g|)imerite  is  very  different,  being  as  broad  as  long,  not 
widening  above,  and  it  is  solid,  with  no  membranous  area;  while  the 
infra-epimerite  is  a  linear,  anteroposterior  ridge  becoming  triaugnlar 
behind.  The  coxa  is  considerably  larger  than  in  the  mesothorax.  The 
trochantine  is  one-half  smaller  than  that  of  the  mesothorax. 

PolyttcBckotes.  (Pi.  LVI,  fig.  16.)  The  meta- are  about  one-third  shorter 
than  the  mesoplearites.  The  episternum  is  as  in  the  mesothorax,  but  the 
supra-stemite  is  fuller,  more  rounded  next  to  the  wings.  The  epimemm 
is  divided  intoasupra- and  infra-epimerite.  The  cox*  are  more  rounded 
and  globose  than  in  the  mesothorax,  while  the  trochantine  is  smaller  and 
not  so  wide  in  proportion. 

There  is  a  great  difference  between  the  thorax  of  PolyBt«echotea  and 
Mynneleon,that  of  the  latter  being  about  twice  aa  long  as  in  the  former; 
in  both,  however,  the  metathorax  is  shorter  than  the  mesothorax. 

Mantispa.  The  metapleurites  are  a  little  stouter  and  thicker  than  the 
mc3opleurit«8,  but  have  the  same  stractnre,  though  the  coxie  are  consid- 
erably shorter. 

Sternum. 

AitcaUiphtu  T 

Myrmeleon.  (PI.  LIV,  fig.  4.)  The  proatemum  is  rudimentary  and 
moinbranoas. 

The  mesostemum  (PI.  LIV,  fig.  5)  is  large  and  well  developed,  sub- 
cordate,  deeply  furrowed  medially;  about  two-thirds  as  long  as  broad. 
Tiiere  is  no  suture  between  it  and  the  infra-epiateniite. 

The  metasttrnum  (PI.  LIV,  fig.  6)  is  much  smaller  than  the  mesostor- 
nnm,  but  from  lack  of  alcoholic  specimens  I  can  not  here  describe  it. 

FolysUeoliotes.    The  proatemum  is  rudimentary  and  membranous. 
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The  mesostemvm  is  triangalar,  cordate,  one-half  as  long  as  vide  it 
fh)nt;  distinct!;  separated  by  sntore  fit^m  the  infra-epistemitc,  vitli 
a  deep  mediaa  Sanov.  The  meta-  as  the  mesosteniite,  bat  one-thini  ai 
long. 

Mantispa.  The  proaternum  is  very  long  and  narrow,  and  is  well  de- 
veloped. The  meioaternum  is  large,  broad,  about  one-third  as  long  31 
broad;  not  distinctly  separated  by  sntore  &om  the  epistemnm;  iu  tliis 
respect  the  metasteraam  is  the  same. 

THE  ABDOMEN. 

AacalapktiB.  ( PI.  LYII,  figs.  6,  7.)  The  abdomen  is  moderately  long, 
spindle-shaped,  with  nine  uromeres. 

Myrmeleon.  (PI.  LVII,  figs.  8-10.)  Very  long  and  slender,  more  as 
in  Odonata  than  other  Neuroptera,  being  slender,  cylindrical.  There 
are  seven  well  developed  tergites;  t4ie  Stb  and  9th  small,  the  9th  being 
as  long  as  broad.  The  pleorites  are  broad,  well  developed,  membranonsi 
the  spiracles  distinct.  Of  the  nrostemites  the  first  is  obsolete,  folloired 
by  six  well-developed  ones ;  the  7th  well  developed,  oblong.  The  0 
claspers  are  well  developed,  and  are  much  as  in  Odonata. 

Folystachotes.  (PI.  LVIII,  figs.  2-4.)  The  abdomen  is  mach  shorter 
and  thicker  than  in  Myrmeleou.  There  are  ten  tergitesj  the  2nd  subdi- 
vided into  two  subtergites,  appearing  as  if  two  tergites ;  the  8th  is  one- 
third  as  long  as  the  7th ;  the  9th  one-half  as  long  as  the  8th ;  the  lOtb  is 
broader  than  long,  the  end  being  snbconical.  The  pleorites  are  broail. 
membranous,  six  pairs  of  spinie'es  visible.  There  are  seven  iiro8teroile$, 
the  first  membranous  and  obsolete ;  the  seventh  longer  than  the  sixtlt. 
yooropods;  the  cercopoda  rudimentary. 

Mantiapa. — Broad  and  large,  nine  nromeres;  the  first  tergite  verj 
short}  ninth  uromere  very  short,  with  very  short  nropodal 

Family  PANOBPID^.    Plate  LX. 

THE  HEAD. 

Fanorpa.'^  (PL  LX,  figs.  1-3.)  No  true  ocdpat  The  epicraninm  is 
swollen  on  the  vertex,  which  is  as  long  as  broad ;  there  is  a  small  ocellir 
area,  and  a  umall  inter-antennal  area.  The  &ont  of  the  head  is  remark- 
ably elongated,  and  is  formed  by  the  great  development  of  the  clypen^ 
The  labmm  t    The  genie  form  an  elongated  tract,  and  the  gnlat 

The  snbmentum  is  a  little  longer  than  the  mentam,  while  the  linga* 
is  short. 

The  autennfe  are  very  long  and  many-jointed,  as  in  moths,  and  tlit 
minute  mandibles  are  situat^  at  the  end  of  the  snout. 
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THE  THOBAX. 

The  pronotum  {PI.  LX,  tg.  4)  is  very  small  and  short,  with  a  deep 
tranb verse,  impressed  line ;  on  the  median  line  it  is  excavated  in  fh>nt  and 
behind. 

The  mesonotum  (Fl.  LX,  fig.  15)  is  vithont  a  pnescntnm;  the  scntum 
is  large,  about  two-thirds  as  long  as  broad,  and  well-roanded  in  front. 
The  scuteliam  is  small,  transversely  narrow  oblong.  The  post-scutel- 
lum  is  moderately  long,  interrupted  by  tlie  median  line. 

The  metanotum  (PI.  LX,  flg.  6)  is  mnch  shorter  than  the  mesonotum, 
but  of  the  same  general  shape;  thescntellum  is  also  of  the  same  general 
8bai>c,  bat  a  little  louger.    The  poatscutellam  is  as  in  the  mesonotum, 

Fleurum, 

The  plenrites  in  this  fiimily  are  very  long  and  narrow,  the  thorax 
being  much  compressed,  its  general  shape  approaching  that  of  the 
Trichoptera  and  Lepidoptera 

The  propUurum  (PL  LX,  fig,  7]  is  rudimentary,  the  epistema  and 
epimera  being  membranous. 

The  meiopleurum  (PI.  LX,  fig.  9)  has  the  epistemum  undivided,  and 
is  moderately  foil  in  &out.  The  epimerom  is  entire,  narrow,  a  little 
shorter  than  the  epistemum,  and  not  so  broad.  The  coxa  is  rather 
slender;  the  trochantine  long  and  narrow. 

Tbe  meU^levrum  (PI.  LX,  fig,  8]  is  as  the  mesopleumm,  but  the 
epistemum  andepimerum  are  decidedly  shorter,  and  slightly  broader  in 
proportion.  The  coxie  are  a  little  larger  and  thicker,  while  the  trochan- 
tine is  about  tbe  same. 

Sternum. 

The  proBtemum  is  linear  and  rudimentary. 

The  mesostemum  is  short  and  broad, 
much  aa  in  Lepidoptera. 

Tbe  metasternum  is  much  smaller 
and  less  distinct  tban  the  mesoster- 
uuin. 

Finally,  in  the  thorax  as  a  whole, 
and  in  the  form  of  tbe  pleurites  and 
sternites,  we  have  a  striking  approxi- 
mation to  the  Lepidoptera. 

THE  ABDOMBM. 

There  are  ten  uromeres;  ten  terg- 
ites,  the  first  very  short  and  trans- 
versely linear,  the  sixth  to  tenth  nar-        *^'"'  *"  """"U^^tSIia'*"' 
row;  there  are  seven  uritea,  very  narrow,  as  long  as  broad. 
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The  plenritea  ate  membranoas,  broatl,  having  the  spiracles,  of  vhicli 
there  are  eight  paira  as  asaal,  the  last  pair  minute. 

Fig.  (in  text)  represents  the  end  of  the  abdomen  of  the  male  (.4 
Pauorpa. 

Suborder  3.    Tbichopteea.    Plates  LIX,  flgu.  1-5;  LXI. 

LimnepMlvs.">  (PI.  LIX,  figs.  1-5.)  The  head  differs  flrom  all  oUi^ 
FhylopUra  ia  being  oonstmcted  on  a  plan  close];  approaching  that  of 
the  lepidoptera.  It  is  short  and  high,  and  of  the  general  proportiouj 
of  the  lepidopteroas  head.  The  vertex  is  as  long  as  broad  ;  the  orbits 
wide.  The  cl^'pens  is  small,  narrow,  and  sitnated  high  np;  the  labron 
(Fig.  5)  is  small,  narrow,  elongate,  sabtriangular.  (The  exact  differ- 
ences from  the  Lepidopteroas  head  are  stated  in  the  American  NatumtU*. 
TSov.  1871,  vol.  y,  p.  711.)  The  mandibles  are  not  present  in  Liiblv- 
philua,  Boless  a  slight  pointed  tnbercle  on  each  side  of  the  lower  part  cf 
the  orbits  (Fig.  — ,md  f)  may  represent  them.  If  so,  they  are  consolidated 
with  the  epicranium,  but  I  &m  inclined  to  think  that  these  do  not  repre- 
sent the  mandibles  at  all,  as  rudimentary  mandibles  in  the  form  of  a 
movable  tubercle  are  to  be  seen  in  Neuronia  ou  each  side  of  the  base  of 
the  labrnm."* 

The  maxillary  palpi  (Fig.  3)  are  long  and  slender,  directed  down- 
ward; the  lobe  on  the  side  (Fig.  4,  lac.)  hangs  down.  It  may  perhaps 
be  the  homologue  of  the  laciuia.  The  labial  palpi  are  tbree-jointed  (Fip 
5),  while  the  mentum,  palpiger,  and  an  undivided  mdimentax)'  liguli 
are  present. 

The  genfe  are  broad  on  the  nnder  side,  wbiJe  the  gular  region  is  nar- 
row. The  submentum  is  small  and  narrow ;  the  meutum  is  trape 
zoidal,  broa^lest  in  firont. 

TEE  THORAS. 

Limnephilua.  Theprtynotum  (Fl.  LXI,  Hg.  I)  is  much  as  in  Lepidopt- 
era, being  divided  into  two  transversely  oval,  narrow  bosses  by  a  deep 
median  suture. 

Meaonotum.  (Fig.  2.)  The  patagia  are  thick,  solid,  rounded  oval; 
longer  than  broad.    The  prffisoutum  is  obsolete. 

The  scutum  is  long  and  broad,  with  a  prominent  scute  angle  in  the 
middle  ou  each  side.  Surface  with  a  deeply-impressed  median  line  ex- 
tending to  the  acutellum,  and  with  a  paiallel,  latersil  impressed  line. 
In  geuerul  form  there  is  a  close  approximation  to  the  lepidopteroiis 
mesoscutum.  It  is  deeply  excavated  behind  for  the  reception  of  the 
scutellum,  which  is  large,  a  little  longer  than  broad,  and  subtrlangular. 
The  postscutellum  is  either  wanting  or  it  may  be  represented  by  a 
transverse  ridge. 

The  tnetanotum  (Fig.  3)  is  much  as  in  the  lepidopteroas  type.     It  is 

»A  common  ■peciea.X.pudleui  Hog.;  idesUflcd  bj  Br.  HBgeu. 

'"In  IfeuTvnia  Ihey  wp«aT  lobs  i»«Hy  of  the  ume  foiu  M  npr»eentfd  by  Savtiny  In  PrMpfBi.— 
])raii<tii(Uemulreaiar  leaAnlmkiix  uu*  VerMbiei.  Fl.  I,  Fig,  L)  In  Uie  pupk  Uie  mandibk*  in 
macb  larger. 
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a  little  more  than  one-half  as  loDg  as  the  mesonotam.  The  preescatam 
is  well  marked,  small,  divided  by  the  median  lino  into  two  transversely 
oblong  pieces,  the  broad  end  next  to  the  median  line, 

The  scatam  Is  deeply  oleft  behind  for  the  reception  of  the  triaugalar 
Bcatellam,  the  anterior  part  of  the  latter  nearly  reaching  the  front  edge 
of  the  scutum.  It  is  narrower  than  lung,  the  lateral  sutnres  obscure. 
The  postscntellum  is  wanting. 

Plearum. 

Propleurum.  (Fig.  4.)  The  epistemnm  and  epimerom  are  minnte, 
mdimentary. 

Mnopleurum,  The  meso-  and  metaplearites  are  high  and  short;  the 
metapleuritee  a  little  shorter  than  the  meso-;  in  this  respect  mach  as 
in  Lepidoptera.  Theepistemam  is  not  subdivided;  it  is  square  oblong, 
nearly  three  times  as  long  (deep)  as  wide.  The  epimerum  is  narrower, 
but  of  nearly  the  same  shape,  bat  excavated  by  the  wing-membrane. 
The  coxEB  are  long,  narrow,  conical,  as  long  as  tbe  episteruite;  the  tro- 
chantiue  oue-half  as  wide  aa  the  coxa. 

Metapleurum.  (Fig.  6.)  The  epiaternnm  is  mach  narrower  than  the 
inesepistemum,  eupecially  towards  the  wings,  and  the  epimerum  is  nearly 
as  wide  as  in  the  meHopleurum.  The  coiao  are  fuller  and  thicker  than 
those  of  the  mesothorax,  while  the  trochantlne  is  much  smaller,  being 
oue-half  as  thick  and  shorter  than  in  the  mesothorax. 

Sternum. 
The  proatemum  is  short,  but  distinctly  developed.    The  meiostemum 
is  rather  large,  about  two-thirds  as  long  as  broad,  produced  backward 
in  the  middle,  with  a  subacute  apex.    The  metattemum  is  obsolete,  rep- 
resented by  a  membranous  area. 

THE  ABDOMEN. 

The  abdomen  (Fig.  7-0}  is  long  and  slender,  cylindrical,  much  as  in  the 
lower  Lepidoptera.  There  are  nine  uromeres  equally  well  developed,  the 
eighth  not  much  smaller  than  tbe  preceding  one;  there  are  eight  urites, 
the  eighth  very  short.  The  pleural  region  is  membranous,  broad,  but 
obsolete  on  the  first  and  eighth  uromeres,  with  a  spiracle  iu  the  middle 
of  each  of  the  first  eight  pleuritic  areas. 

It  will  be  observed  that  the  Trichoptera  occupy  a  much  higher  sys- 
tematic position  than  any  of  the  foregoing  groups.  This  is  seen  in  the 
loss  of  two  terminal  segments  in  the  abdomen,  iu  the  small  concentrated 
head,  and  the  snbspherical  thorax. 

The  Trichoptera  and  PanorpidsB  differ  ih)m  tbe  other  Keuroptera  iu 
having  the  trocbantine  well  developed  and  nearly  as  large  or  larger 
than  the  cox(e;  in  tbis  respect  and  in  tbe  form  of  the  legs  they  closely 
resemble  the  Lepidoptera.  Brauer*  has  called  attention  to  the  l^t 
that  in  the  Trichoptera  and  Panorpidie  the  coxee  are  divided  into  two 
balTes. 


„  Coc-^lc 


CHAPTER    XII. 

NOTE  ON  THE  GEOGRAPHICAL  DISTRIBUTION  OF  THE 
ROCKY  MOUNTAIN  LOCUST,  ILLUSTRATED  WITH  A  COL 
ORED  ZOO-GEOGRAPHICAL  MAP  OF  NORTH  AMBBICA. 

In  the  first  report  of  the  CommissioD  (CUspter  "VI,  p.  136)  we  traced 
tbe  geographical  limits  of  the  Rocky  Moantain  locust,  giviiig  its  east- 
ern, Qorthern,  weatern,  and  its  approximate  aoathern  limits;  tbe  latter 
beiog  farther  perfected  and  revised  lo  Chapter  VI  of  oar  second  re- 
port, and  in  the  colored  map  accompanyiDg  the  reports  On  page  1I>S 
of  oar  second  report  we  also  showed  that  tbe  geographical  limits  of  tbe 
western  cricket  {species  of  Anabras)  "are  probably  nearly  or  quite  co- 
extensive with  those  of  the  Rocky  Moautaiu  locast." 

For  the  convenience  of  the  general  reader,  as  well  as  of  naturalists 
we  have,  with  the  permission  of  Dr.  F.  V.  Hayden,  reproduced,  with 
certain  minor  corrections,  a  colored  zoo-geographical  map  of  Kortb 
America.  It  was  originally  prepared  to  illustrate  the  distribntion  of 
certain  fresh-water  Crustacea  (Phyllopods)  and  appears  in  the  Twelfih 
Annual  Report  of  the  United  States  Geological  Survey  of  the  Terri- 
tories. Upon  sending  a  proof  to  Mr.  J.  A.  Allen,  who  has  paid  spedal 
attention  to  the  geographical  distribution  of  the  mammals  and  birds, 
he  kindly  returned  it  without  corrections,  stating  that  it  agreed  with 
his  views  as  to  the  limits  of  the  zoological  regions  and  provinces 
Another  copy  was  sent  to  Prof.  A.  E.  Verrill,  who  made  some  correctioos 
in  the  eastern  province  around  the  Bay  of  Fuady,  and  a  few  less  im- 
portant changes.  Hence  it  is  believed  that  the  map  will  represent  with 
tolerable  accaracy  the  zoblogical  distribution  not  only  of  the  insecte  io 
general,  but  of  nearly  all  the  other  classes  of  the  animal  kingdom,  ex- 
cluding tbe  marine  tbrms. 

Tbe  range  of  the  Rocky  Mountain  locust  is  co-equal  with  the  light- 
brown  area,  i.  e.,  the  Central  Province,  except  that  it  will  probably  not 
be  found  sonth  of  the  isothermal  of  72°.  This  province  is  fdso  the  home 
of  the  species  of  Anabrus  or  Western  Crickets.  These  are  among  the 
most  characteristic  Orthoptenns  insects  to  be  found  in  this  province, 
although  there  are  many  other  species  not  to  be  found  elsewhere.  On 
the  other  hand,  the  common  red-legged  locust,  Caloptenua  femur-mbrua, 
occnrs  all  over  the  Boreal  or  Canadian,  the  Eastern,  the  Western 
{Pacific),  as  well  as  the  Central  Province,  so  that  it  rauges  over  tbe 
whole  of  North  America  south  of  the  limit  of  trees  and  north  of  Mexico 
and  Lower  California.  The  distribution  of  a  third  species,  Gaiopteniit 
atianis,  is  nearly  co-extensive  with  that  of  C,  feniKr-rvbrumf  although  it 
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is  rare  iu  tbe  Central  Province,  it  having  only  been  foand  at  Bene,  on 
the  weatem  edge  of  the  Central  Province,  and  may  possibly  not  be  fonnd 
associated  vitli  G./emur-n^um  in  Utah. 

The  Central  Province  is  characterized  also  by  pecnliar  species  of 
Myripods,  of  Arachnida,  of  FseadoDeoroptera,  Coleoptera,  Diptera,  as 
well  as  Lepidoptera  and  Hymenoptera;  sach  as  are  not  fonnd  in  the 
Eastern  Province  or  the  Pacific  Province. 


ovGoo<^lc 


jvGooi^le 


LETTERmO  OP  THE  ANATOMICAL  PLATES. 


Tbb  Hud. 

qrfo,  epionnlam. 

dy,  olypena. 

o.  oiv,  uite-sljpeDiL 

p.  ^g,  pOBt-clypeai, 

lb,  m  Ibr,  Ubrorn, 

a,.IiUiUB. 


<M,oodlL 


c,  ewdoo 

It.  iHmtHp.  •tEpMofiiuilllK. 

lae,  UolliU  of  muilb. 

palpr,  palptcer. 
I^,  UgnU. 


Thb  Thobjlx. 
PRO.p 
MESO,  n 
KETA.  meUtliDTU. 
n,  notum  of  prothonx. 
H^,  notum  of  mnotboiaz. 
n",  notum  of  nHtathanx. 
p.  te,  pmwnMm  of  prothonx. 
«i^  Hutum  of  protbonx. 
•bI,  KiatellDm  of  proUiom. 
p.  b(  paat-MuteUaii]  of  pntbonx. 


'  ) 


le  loleiitea  of  msaoDoliuiL 


,„      ^tluHmsKlerit«ofni 


mofi 


tftt,  e^terpnm 
tp^^',  apltMrnom  of  meaotJum. 
tpW',  epUternum  of  meUthoTU. 
tm,  «p]zDenun  of  prothor^ 
mn',  oplmernm  of  mimiUun^. 

ti,  trrxbMniiiM  of  protiunsx. 


(r',  trochuitei 

tr",  trochuiler  of  mstMhonx. 

a.-tpi*,  &o.,  Bar-«piAtemiim. 


t.-tplt.  Ac.  lofn-gplatOTDOin. 

i.-«>,  till.,  tDfrs-OpllMIIIDl. 

pt*.  l»S. 
pI.p>t(igS». 
W>,  Irout  wUi([. 
W,  bind  wing. 
Tbk  ABDOiutir. 
A,  Abdomen. 
a,  corcopoda  (und). 
rA.  tbabdlte.  or  elamant*  of  the 
olaAper  Id  tba  mnle. 

tfi.  tergil  UGlcrlle  or  lerglta. 

pen,  penU. 

ft,  BtlKmft  oe  spltwd*. 


'  Tke  aotboi  has  Hnni 
ttrm  orlte  in  ninlTAlm' 


M  fniiilTntontlyiUAdtbD  tonuun(«iaB 


tmnmlte ;  Laakie-DatUer'a 


imlitnllthca 

onnulon  la  Ukely  to  ariiw,  upgii  i 
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EXPLANATION  OF  PLATES. 


t.  Leucajiiaunipuntui :  a.  raal*  moth ;  t,  Ab- 
domen of  (em*la—[i>Hinil  liiei  ().e7a; 
d,  uitcDUBlJgtnMof  male;  ■,  do.  of  fe- 
male— pplarged.    (After  lUley.) 

2.  Ltuccmia  imlpuneta,  ganlUUa  of  mala 
motb :  A,  end  of  body,  denadsd  of 
tain.  Bbowlug  th«  upper  clupi  pro- 
trading,  and  the  iwtiinl  potltloD  of 
the  hidden  orgua  by  dotted  lloea ;  B. 
■   -        -         1.  (Alter 


irrlpoaltor  o1 
motb  r  a,  eDdofabdomen.  dsan 
aboirtiiK  aTipostlar  atr  eat) 


wltbOTipo«llolfDll;ei(«iidali  *,  ,it- 

traollle  anldolDtai  A,  rggi    mUrrnt- 

f .  egg*,  Datoral  die.    (After  BQtrr-l 

(.  Ltuamia  tmipiaieta .-  pnpa,  nataial  itai^ 

(After  Riley.) 
S.  Leuamia  unipuneta:  ImrvBk  natural  ilie- 

( After  Riley.) 
B.  TaeMna  Jtaviaauda,  aomewbat  eolaigcd. 

(After  Blley.) 
7.  Exoritta  Uuetuiia,    ■omevbat  enlarfed. 

(After  'Walih.) 
i.  OaUaavui  caUdum:  a,  larva;   b,  bortla— 

natoTal  ilie.    (After  Rllay.) 


.  1.  Pwimactu  tteiigatiu, 


PLATE  n. 
latoral  alie.    (Af-  I  FlQ.  A.  J 


a.  2.  Harpaiuaealiffinotus.jaAaTt^aixo^    (After  '  Fio.  7. 

Elley.)  i 

a.  S.  Mitapodiia  /mnoralui,  natimil  ilie. 


(After  Walsh  } 


^  natnial  tlM.    {After 


■lie.    (After  Waldi,) 

ifuKAoru  Titmu,  greatly  i 
terWiOih.) 


Fio.  9.  FaomaelaLi  mlnlmw ;  male  and  Ibnul 
greatly  enlarged.    (Aftei  Walab.) 


',  egg«.  I 


.tnral  bL 


PLATE  HL 


L  enlarced 
t  of  larra ;  d,  donal  Tlew  of 
(After  BUey.) 

Hnuta ;  0,  venation  of  fors- 
wtng  ot  male,  natural  aiie ;  b,  do.  of 
hlud-wlpg;  d.Jolut  of  male  antenna, 
miarged.    (After  Blley.) 

■lie  I  i.  female  do.,  naioral  aliei  s, 
Jolnta  ot  female  aniennB.  enlarged :  d, 
Joint  of  female  abdomen,  enlarged;  e, 
DTipoaitor,  enlarged.    (After  Riley.) 

I.  Polnerila  Bemola  I  female  pnpa,  enlarged. 
(After  Riley.) 

i.  AnitopleryspomlaTia;  a.  A.  egg.  aide  and 
topTleirs,enlargod;  e,  d.  elds  and  der- 


ail Tlem  of  an  enlarged  aegmeat  at 
lamj  t,  egg  inaaa,  natnnt  il*«i/. 
larra.  natural  alae ;  g.  tnnale  pupa. 
natoralalae;  A. doraalTiew  of  analln- 
baroleofdo., enlarged.  (AfterRikr.) 
AniMopleryxponutaria:  a,  TenMdon  offers 
irlng  of  m^e,  natoral  alxe ;  b,  do.  of 
hlnd-Tlng ;  e,  d,  aide  and  doiaal  Tievi 
of  Joli 


(After  Klley.) 


nral  b1i«)  b,  female  do. 


a,  JoUta  af 
enlarged ;  d,  Jotati  of 

lei^  enlarged.    (After  Bi- 
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EXPLANATION  OP  PLATES. 


PLATE  IV. 

A  healthy  iMlk  ot  »bo4t  on  tbs  left,  tha  one  on  |  d.  the  paps 
tha  right  dwarfed  mi  the  lower  leaTCe  begfn- 
□iDg  to  wither  BDii  torn  yellow;  tba  stem 
Bwollsu  >t  lbiT«  ptacM,  near  the  ground,  where 
the  daiseedt  (A)  are  eltiuted.  between  the  item 
and  sheathing  bate  of  the  leaf. 
o.  egg  of  the  Heuian  Fly  (greatly  enlarged.  M 

are  all  tliQ  flgoi^  except  t  and  h). 
b.  the  larra,  eulariEedj  the  line  by  the  ilde.  In  thia 

and  other  flgnret.  staawiDg  the  natanl  length. 
e,  tho  fiazsef d,  papBiium  or  pnp*  eaae. 

PLATE  V. 

Fia.  A,  Side    view  of   the  female  Hesllan  Fly, 

gnally  enlarged  1  a.  three  Joints  taken 

from  the  middle  of  the  antenna  of  the 

female:  »'.  the  three  terminsl  female 


analjoli 

Jelutn;  b.  smiiillary  palpOB;  t,  scales 
ftomthebodyandwItiRBi  d,«,  ^deuid 
TerUcal  Tiew  of  the  UstJolBl  of  the 
fbot,  showing  the  claws,  and  fbod-pad 
or  polTlllua  between  them,  and  the 
scales  on  the  Joint.  DnwnbyMr.S. 
Bni^ceas. 
FiQ.  B.  Lsns  magnlfled,  with  the  breast-bone  In 
the  2d  next  ring  to  the  hoad :  Bo,  the 
bmaat-bODe  highly   magnified  ;     BJ), 


ihrysatis. 
HesaUn  Fly.  uatursl  alM,  laying  Its  epgs  in 
theorvaseaoftbel  af, 

f,  female  Baaaiaa  Fly,  mnch  ealsrged. 

g.  male  Hesalan  Fly,  mnch  enlttrgBd, 
h,  fiaiseed  between  the  leaves  aad  atatk, 
i,  ehaloldor  lohDenmon  parasltoof  the  Hn^n 

Fly :  msle.  enlarged. 
Figs,  b,  drawn  by  Ur.  Kiley ;   d  and  /,  by  Mr. 
BoiRMS;  a,  t,  sod  a,  (,  by  tba  sntboi;  copie'l 
on  wood  by  L,  Iroacelot, 


head  troai  brneuth,  enlsrgsil ;  Be,  lar. 
isl  splncla  and  its  tubercle  and  tra- 
chea loading  from  the  spiracle.  B 
drawn  by  Mr.  Elley;  Bo,  B6,  Bo,  by 
Ur.  Bnrgeaa. 

Fio  C.  Sideand  front  Tiewofthepnpaorchrys- 
alis.  Drawn  b;  Burgess.  The  abdo- 
men of  the  side  view  of  pnpa  Istatber 
long,  as  the  Insect,  when  drawn,  W(i4 
Jaat  emerglne  from  the  icml.papu 
stage,  wblcb  It  asaamedDecembet  Isl. 

Flo.  D.  The  Haueed,  paparliun,  or  pupa  esai-. 
Ihe  line  by  the  side  of  the  compleii- 
flgnrta  denotes  the  oataral  length  ul 
the  Inseot. 


rirginiea  t :  ant,  anleiuia ;  Ibr, 


idlUo) 


■   (lab 


z,  1st  m 


labial  patpna:  (this 
for  the  other  fignres  on  Flatea  YI-XT! 
I.pal,  labial  palpus,  enlar|i;Bd|  a,  Bsta; 
A.  chlthions'snpport. 
>.  Dieerta  dioarieata,  enlarged  aboat  twice: 
A,  bead  and  three  tboraolo  aegmeata, 
seen  from  beneath. 

All  the  flgnres  and  details  dnwu  bj  Dc.  C,  F.  Oisalei 

PLATE  VIL 


Fie.  S.  nnknownIarVB,BWMtgamtree.Hoiuton, 
TeiaS!  >,  ventral Tlew;  p.  protborai ; 
m,  mesothorai  I  m',  metathorai. 

Fia.  5.  Boprestid  Isrra  from  noder  hemlock  bark : 
t$,  natural  sl^;  &.  head  and  prothu- 
Tai  ^m  above;  e,  the  same,  drawn 
from  below. 


ft,  ft™  beneath ;  /,  lignla-llke  proceHi 

aitQSted  behind  snd  not  between  the 

labial  palpi. 

Unknoitn  longicora  huva  nnder  bark  of 

pin  oak,  Honaton,  Tai, ,  v.  under  side. 

also,  PI.  Xir,  Fig,  1,) 

UieslerdeL 
PLATE  Vni, 

.  Unknown  longlcom  larva,  ftom  under 
baik  of  pitch  pine,  Atlanta,  Oa.  x  3 
times:  m,  hcsdaDdfivesnceeedlngaeg- 
nienls,  from  beneath ;  tb,  4th  abdomi- 
nal segment,  bvm  beneath  ^  m,  Tth 
abdominal  segment,  from  benesthf 
UU,  lateral  view  of  bead  and  four  aae- 
oeedlng  segments,  with  protbDrsclD 
.t  abdominal  spiracle:  f^.  two 


B  of  tt 


mandibles.     Length  of 


width  of 

abdominal  segment  9**.  Average 
width  8.1->. 
FTC.  a.  Sapaia  tridmUM.  Length  IH^i  width 
of  prolhomolo  aegment  &""r  tf.  nnder 
aide  of  head  and  five  aaoceedlng  «eg- 
Jot,  lateral  views  of  the  asms : 


All  the  Oeares  enlarged,  and  drawn  by  0.  F.  Olssler,  nnder  the  i 


:,  three  v 
I  (ho 


B  of  tha 
's  directlana. 


,„    ::    .,    COOl^lC 


EXPLANATION  OP  PLATES. 


MMum  matitum ;  v,  onder  Bide  of  ibortr 
(do  Mgmeiita,  abowlnE  the  UmA  pain 
of  legs  i  with  the  tlina  luooeeding 
aegmeaU;  tot,  lat«nl  view  of  he*d, 
three  tbonclo  and  Ist  abdomliwl  WK- 


htiti*  loDKMQiBadutUckiUtinB 
imLher  lurTDir  j  B  pair*  of  iliar^  meat* 
thorado  ftont. 
Fio.  3.  IxmslDani  larra,  nnder  hart  of  riaai  «ttT- 
buM,  May  2a.  Length,  M^r  i,  rm 
fleahy  prooesaea,  with  homj  lipa,  ga 
the  medlui  area  of  teTKnm  of  Mh  a^ 


Fio.  1.  LooKkoni  larra,  on  ewMt  gat°  t"*  (loci. 
Honaton,  Tex.  Lenfflh,  ID^  i  t^  mai 
of  body,  fibowlngainiTTedapfaieaatt* 
don>l  aide  of  tbe  Sth  abdominal  wet- 
ment,  and  on  each  aide  of  tbe  lattB  a 
fleahy  pnceaa  with  a  tenuinal  toidlf. 


FlOr  2.  Jjonglcom  larra,  nnder  baik  of  oak,  At- 
IantA,Qa.  Length  IB— i  width  of  pro- 
tiioiaclo  segment  fi.^™:  rentr^Tlew 

the  middle ;  prothoiaoio  aegment  short 
and  Tsry  broad  i  tlie  elevated  ueaa  or 
oaUeeitlea  dark  and  prominent;  >a- 
t«nna  long,  4-jDliitedi  ad  Joint  much 
ahorter  than  the  lat  t  4th  Joint  min  ale, 

C.  F.  Oiwlei  daL 

PLATE  X. 

JTta.  1.  OrtAoMoui  ftnmnniin.-  *,  under  aide  of  I  Trn,  2.  LoDglooTD  Urvafrom  aycamoni  >,  irate 
three   theneio  (with  feet)  and  Arab  ,  aide  of  the  three  thoixda  and  feoi 

two  abdomloat  legmentai  lot,  aide  of  )  baaal  abdoioina]  aegnieiit*. 

head  and  fonr  ancoeeding  eegmenta.  {  Fla.  S.  Pnpa  of  a  longloorn  beetle  lOmeidtntI) 
ahowlnf  the  feetj    Z&r»  lahmm  and  :  fonnd  under  hark  of  ptn  oak^  ApriL 

dypeua  with   front   edge  of  eploik-  :  Length,   IS—.;  width  of  p 

OlialardeL 
PLATE  XI. 


Fio.  1.  Xutfium  Hnaatwn,  d 


n,  dotaalTlew;  t,  under 

aide  of  head  and  pro-  and  meeothoraolo 

ine  of  the  middle  veD. 

nBgnlfled  all  timea; 


ml,  mala  of  the  I 


ailla. 


i.  Jiliaffium  lifuatum,  vertex,  top  of  head :  tp, 
frontof epioraolDm;  o0,eyeB;  c^,oly 
peoa,  membraneona  on  the  edge;  A, 
"'     i>  anpporta  of  |[ftr}  Iha  la- 

Qiader  del. 


bmm ;  raJ,  mala  or  alnf^  lobe  of  the 
wn^Tiiu  -  jnd,  mandlble- 

Fio.  3.  Longioorn  larva  from  oak  log,  Pniri 
denc«.  Uay  20.  v,  under  aide  of  tho- 
raalo  aegmente,  ahowing  the  l((t*  i  a^ 
mala  of  mudlla  i  mz',  labioni ;  i*. 
■ubmentomj  m,  mentnm;  Kd.  ISfinla. 

Fio.  4.  Saparda  larva  from  willow. 


PLATE  Xn. 


r   Ibr,  labmm  and   front  of 

head.  wUb  the  aDtenne  (onO  i  •',  pro- 

thoracic  atigmat  a.  one  of  the  abdfnn' 

in^  atigmata. 
Fia.  2.  Xvlotnehiu  colonuai  lBt,Bidevlewofbead 

and  e  eDcceedlBg  aedmanta. 
Fio.  So.  £yl«lrtthia  coloiHii,  moatb  parte:  letler- 

Ing  aa  in  othel  flgnrea. 
Via.  3.  ZyJolrtehui  eoionvj  t,  under  bark  of  black 

birch,  Providenoe.  May  20. 

All  [he  flgnrea  enlargeii.    Olaaler  del. 


Fio.  4.  DataHa  of  monlh.parta  of  SaptrOa  lam 

from   willow   tnink,  iepi«aant«d  at 

FUte  XT,  Fig.  4. 
Fta,  E,  LenRlcorn    larva   fband  under   htmlod! 

bark,  Tbe  Glen,  N.  H.,  Jnly  iS. 
Fro.  fl.  Longloom  larva  found  under  bark  of  hcD- 

lock,  Bath,  Me.,  July  SO.   SnLa^td. 

nid,o,  ooteri  tnd.i,  inner  aide  of  tba 

mandible. 


PLATE  XIIL 


t  gum  I 


Fio.  3.  Papa,  A.    Glen,  1 
Fio.  S.  XeitoHutn.  affiae. 

(Ste  Bulletin  7,  n,  8    Et 


FlQ.  4.  ByliiTjiiptpinifta, 


U  Jul  J  22. 

logical 

louth-pnrls.    (See 
Olaale 


:.  U.  S.  EntomologleBl  Com- 
■°  long)  and  moalli- 


Flo.  B.  Pi*tod«  tlrolif.  1 

Fto.  0.  KnwlftWn'In,  piipH:  hd,  front  of  head  and 
beak,  with  antenneej  ab^  endofabdfr 
mm,  with  the  fleahy  lateral  pioceuM. 


EXPLANATION  OF  PLATES. 


PLATE  XIV. 


1.  ZiiMtrtt  biriitaiat,  ]w». 

I:  Sslottrtt  bdriOattu,  pnpa. 

i.  XgltbOTUt  adatui,  Urra. 

!>.  XylibOTMa  eaiatvM,  inAiu]lblfl. 

).  XyMorua  ealatia,  pupa,  donal  view. 

'f.  XylAomt  aAitia,  jinpk,  end  of  Bbdomen, 

mnch  enlorj^d. 
i.  Orjfpturgia  alomia,  buTft. 
i,  OiTipltirgut aUrriHU,  laira:  tnd,  maudlbtei 
msC,  Inbiniii. 

1:  md,  nundible. 


FlQ.  G>.  Oyptuiyiu  at 


Fia.  Si.  CVvptvrjTiu  MonHu.  papm  end  of  bod;. 

Fio.  6.  Chftldd  paraglto  ot  X.  etttatut  or  Orypt- 
tiTgutaiomtii:  u,  wing;  onl.  uteuiia. 

FiO.  S-.  CliBlald  panulte.  larva,  I"  in  length. 

Fio.  7.  Dniinown  lartft,  *■*■  in  length,  nnder 
bark  of  pine,  probably  proylng  on 
UgrdTOTOOV  aootytld  lum.    Maine. 

Ftq.  S.  Pnpa  of  longicorn  UrvB.  nnder  bark  of 
i^-oamoro  tn*.  Brooklyn,  N.  T.t  p, 
end  of  abdomen  neon  from  above. 

Flo.  0.  Bylurgopa  pinifex^  pnpo. 

ilarged.    Oluler  doL 


PLATE  XV. 


Fio.  1.  iSalandrfalarm,  coiomonDn  Oiriiapornna,  ; 
iritli  details  of  montb  parta:  leg,\iig: 
ma,  maiilla;  j;rij,  galea  l~maia  ox- 
tiKor)  I  Lw,  ladnla  (— ntala  itittrwt). 
Otborlsttora  aa  heielofore. 

Fio.  S.  Daltold  larva  (b«fbre  last  molt),  an  Carya 
penina  and  Mmedmes  on  oak.  May 
2S,  June  WO.:  n,  %.,  larva  of  natnr*! 
ilM,  head  downwardi  p",  third  lagj 
flw  aad  m^,  maiUla  and  lahlun  (the  I 

All  the  agates  enlarged.    Oiaalt 


doited  line  ends  on  the  mwillair  lobe 
or  nm'ii)  j  ip,  spinneret  at  end  of  Un 
gDBi  p,  maxillary  palpna;  dtr,  oly- 
pena ;  Ur,  labmm  \  t,  fleahy  lobe. 

Fm.S.  UDkDawnlBrva,coinmonnndorbark.pny. 
Ing  on  deatmctlve  aoolytld  bectiea. 

Fio.  4.  rnknoirn  larva,  yeUairlab,  under  bark ; 
^"  In  length :  ab,  and  of  abdomen. 

Pio.  S.  Caiabid  larva,  under  bark  of  pine  i  length, 


PLATE  XVI. 


Fio.  1.  Donal  vleir  of  embryo,  ahowliig  the  BtD- 
modanm  (if)  and  proctodteam  (irr), 
with  the  nervoni  syMeai ;  br,  bniln ; 
0.  op,  opUc  ganglion  i  ngr,  gmiBlla ;  the 
aallvary  glanda  (joZJ  and  the  tvo  poire 
of  theracio  aplruclea  and  elf-ht  pairs 
of  abdominal  aplraolea  1-S.  and  Indica- 
tions of  the  traebeda  itr'  tt"),  perhapa 
in  part  the  fit  boillea ;  am,  amnion. 

Author  del- 


Flo.  I.  Nucleated  cells  of  the  skin  of  the  Sd  seg- 
ment: xi  A. 
Fia.S.  Nnclcatedcellsof  tbeamnlon:  X^A. 
Fio.  4.  rortlon  of  the  eye :  a,  eonea ;  rod,  rodai 

Fio.  G.  Vertical  vieir  of  the  head,  with  th«  ont- 
lino  of  the  brain  and  the  mdiments  of 
the  three  ocelli. 


PLATE  XVII. 


Fio-  1.  Embryo  when  first  observed  in  the  egg. 

I— IV,     antennie    and   month-pitta. 

V-.-VTI,  tbtee  pain  of  leg*. 
Fio.  1*-  The  same,  enlarged.   Amnion  notdiawn: 

oeo,  ocelpnt. 
Fro.  a,  Uore  advanced  pmbryo. 
Fio-  ».  Fonr  abdominal  gangUft 

Anthor  deL 


Fio.  i.  Uon   adrsnced   embryo,   showing  the 

edgmal*,  the  fat  body,  and  the  urns. 
Fia.  G.  SomoofthefteeeelliamongiJieyalkoells. 


PLATE  XVIII. 


Fio.  1- Advanced  embryo  aeon  from  beneath,  show- 
ing the  bmln  and  sabosophageal  gan- 
glia and  the  two  snoceeding  pairs 
(1-3)  i  also  the  throe  lobes  of  the  1st 
ntoiillfe.  and  the  two  lobes  of  the  Zd 

FlO-  3,  Embryo  Id  act  of  tnmlng;  ng.  ongliai 
am,  amnion- 


Fio.  8.  Head  Aram  abovs:  oo,  anterior  ooelliUi 


t.  One  of  the  proeephallo  lobea.  with  (lie  an- 
tenna attached  <  showing  the  eye,  the 
oplio  ganglion,  and  the  antenna. 


jvGooi^le 


EXPLANATION  OF  PLATES. 
PLATE  SIX. 


Via.  1.  Section (KD.l)ofluuidar['mbr5'a,>bDiilDE  '  Fio.3.  SrcKon  (] 

th«br»In»ndByf«; /.  whitoorflbrons  ■  km  (• 

matter;  ge,  oaler  layer  of  cnn^UoD-  ,  ■tonuwhlo    cuDca  («bc)  and  gu 

tells  eDTClopins  tho  white  or  nbronH  ■  tj)  and  n  pair  of  tbe  legs  (lajt. 

nutter.  I  Fia,  1.  SectloD  (Ko.  11)  tbrough  tlie  atomul 

TlQ.  I.  SecUoD  (Ko.  8)  IbrDuRh  aaboeBOpbAedl  <  coca  uid  gHngUon. 

guiglJDii,  ig,  uid  ttomacb  (tlml ;   ir.      Tia.  5.  PotllOD  or  tbo  torons  layer ;  X  ^B. 

jolk.  I  Fio.  0.  Sectfon  of  a  trachea. 


Xta.  1,  EmbtyolO  days  old.    Section  Ko.  ii  from  : 

tad  (th«  nectloui  uambered  from  tbe  | 

•iidaral>dDmrafociF*n]s).t>ircin;!btbe  : 

tnln  (6r)  ukd  optlo  saoglloD  (d]>.  p)  < 


Fio.  3 


ganglion  Igy.V 
loaa  (I). 
*ciionof  the  maS 


Mracbeiik  enlarged, 
ichoilon  {(A), and  tb 
m),  witb  Ilu>  Di' 


7|,a.  1.  AnuBbold  celli  of  tbe  praiapIaBmlc  nci 
work  encloelng  the  yalk.balla:  n,  ut 

Vta,  t,    SeotlDD  Uo.  2t  tbmngb  tbeauiieembi7( 

paaalog  thnmgh  tbe  beait  iht),  the  | 

Author  dsL 


Fio.  4.  Seciiuu  ^7  tbtongb  tbo  heart. 
Fia.  E.  SrctloD  2U.  abowlns  tbe  frotopbainic 
work  In  tbe  folk. 


D.  So.  StMIan  through  the  yolk . 

isg  red  with  cvtRlne;  Dm.  protopiaa- 
Blo  threadl  arlafng  from  tbo  amnion. 

a,  0.  Section  7  thnniEh  tbe  same  embryo  as  on 
FL  XS. :  gl,  ioaei  or  glsndnkr  layir 
of  intesHDO!  /I,  outer  or  mnecular 
((sssr)  layer;   uf,  urinary  tobeei  uf. 

tbelBtesMne:  dot. 


stain-  I  Fio.  8.  Sectlo 


1  Ko.  4  fnnu  end  of  bodj,  thnngb 

BprocfodKnni  (pr), 

■ecllonaa  8,  Bbowlug  sectloaof  Ibt 


Pio.  R.  SeolloD  No.  3,  passin(;  thraagh  the  cds*o{ 
theproctodxuni;  cA,  cborion;  ds.dor- 
■al  organ,  X  i  A. 


PLATE  XXII. 


1.  Xtfltbonu  ealabu,  embryo  24  bonre  after 
(Wtniiaticiu:  JiA,  primillTO  han^t  ter, 
aeroD*    mombriuie:    pi,    procepballo 


Fio. 


I.  XvIefroni»  nOalmi   a'-a',  arthromerea  of 

bead  and  tboraii  1-B.  flrat  eight  ab- 
domlDalarthnnneres;  Ul.protopUsmio      Fio.   8. 
tbnadi  conaeoting   Dells  of  snuilon 
with  tbe  seioiu  membrane. 

II.  JQrkbvrru  eatotut,  doraal  view  of  embryo: 

pt,  procephallo  lobes. 

I.  ByblTgopi  ptot/te.  embtyo.    Gisslar  deL 

i.  ZyMoTui    cslafui,    embryo    aboot    foof 

days  old,  showing  ipimclcs  Itp'-t^) 

in  each  thoraiioartbromBre,  or  elaTcn 

E  Lgs.  1-3. 5  drawn  by  tho 
(6) 


pairs  of  BpiraclcB  In  all:  tr,  tracbtirt 
1-4,  ontennai  and  mouth  parts. 

Xyltbami  atUitut,  head  of  embi7o,ami 
ft  om  bcDeatb, 

ByluTgiipt  pinifa.  advooced  cmbiyO' 
Glasler  del 

BybirgopM  pini/nc,  larva  1.6"»  long;  »C 
protboraclo  stlgran;  tt,  atonutb;  i. 
Intesline  i  r,  lectnm. 

Hl;iBrffop«)iinift«:o,lbreobuT«  Immedi- 
ately after  hatabingi  b,  one,  enlai^d. 
Glsaler  deL 

Hyhirgopt  piniftx,  rnd  of  body  of  Utn 
l.S"  In  lenglh :  o,  anna ;   a*.   ^diI 


jiGooi^le 


KXPLAHATIUN  0¥   PLATES. 

PLATE  Xiin. 

Fio.  1.  nirjlouls  bmiala  noin.  hMd,  apper  Me.  FlQ.  T.  Fur/leuia  UmlaU  Bohm,  pRmotam,  donil 

FiQ.a.  Ibrjtciila  laniiMa  Dabru.  hud,  under  aide,  t1«w. 

lae,  Uuiotft;    I*,    UdIiu  ^narlor  of  FiOi  S.  JbrjIniJa  lonioca  Dohm,  meM»-  Mid  instk- 

lignlk.  uotani. 

Flo.  B.  FfTjIeaia  laaiala  Dohni.  httA.  bLiIb  view.  Pia.  9.  FDrjlflila  tuniala  Dohm,  pro-,  mw)-,  ud 

Fia.  4.  Jb^twln  bminlii  Dobm.  miiadlbls.  nate-tboni,  ■Uniil  tIiiw. 

Fio.  G.  Ferfmila  Untiata  Dohrn,  nutlla.  FiM.  It-lS.  Arjlciila  Urn,  pni-,  mau-.  and  msU- 

FiG.O.  FOrfaiSa  bEnlMi  Dohru,  Id  miilUft  (la-  notnin:  tH)l,naUim(  jut, pT»«teniiimi 

Mom):  t.  Itjrnlai  Id,  lamina  oztsrfor;  il,  Mernmn. 

f,  palpal. 

All  ODlargcd.    Drawn  b;  C.  F.  QImIct.  nnder  uithot'a  dl 


PLATE  XXIV. 


1.  J^ilmtla,  Amerioui  ipeelM.  I 


a.  2.  farflaula.  AmcHoan  (p«dM.     MoMplen. 
a.  B.  Ferfmia,  Amwion  (pMiu.     Metaplen- 


Fio.  S.  For/Undo,  AraeriuD  apaolea.   MoImUc- 

FlO.  T.  JVrjtndu,  Amerioui  (peula*.  Abdomen, 
Ulcnlvlew:  s,  oeroopode. 

Fio.  S.  rtyrfiaitti.  Amerloan  (pede*.  Abdomen, 
donal  Tlev :  a,  oereopodk, 

Fio.  B.  FerjUn^  Ameiicu  ipeole*.  Abdomen, 
Fra,  S.  AHjCflalo,  Amertoan  ipeolee.     He* 

All  the  Bgnrea  enlarged.    Oleelar  del,  nnder  the  aothor'a  dlieotloDa. 

(Pie.  XXT-XXXn  drawn  by  J.  S.  Elngiley.) 

PLATE  XXV. 

FioB.  1-lt.  Heeds  (ftcmt  vtsw)  of  tjptoal  Orthoptant. 

PLATE  XXVI. 

FTOe.l-IS.  Head*(tapTieir)oftjpiaBlOHIuipt«B.  I  Fioe.  14-lT.  Heada  (aide  Tlew)  of  Ijplml  OtUm 

I  pten. 

PLATE  XXVn. 

Tim.  1-U.  I«bliun  of  typical  Orthoptsra. 

PLATE  XXVm. 

FiQS.  l-li.  UaiUl*  Oeft)  of  typical  OrtbopleiB.       i  Fioe.  18-»l.  PnUioni   (lergal  tIsw)  of  typical 

I  Otthopten. 

PLATE  XXIX. 

Pioa.  1-1B.  ProUionx  (latent  Tlew)  of  typioid  |  FlW,  14-10.  Frotborax  <ter|[al  view)  vt  typical 

Orthoptera.  1  Orthepen. 

PLATE  XXX. 

Froa.  1-U.  Ueao-  and  oatathotai  (tergal  tIsw)  of  typlotd  Orthopten. 

PLATE  XXXI. 

Flae.l-ll.Heao-aDdmetapleiu»oftypiealOni»-  l  Fioa.  IS-3L  Pnalemnm  of  typical  Ortlioptei& 

ptora.  I 

PLATE  XXXII. 
Fioa.  1-lB.  Ueao-  and  meUateniDm  of  typical  Orthopteia. 
PLATE  XXXIII.     . 
FiOB.  l-A  UatMi  tanHtjta.    Protborai.  ,  Fio.T.  Prinjwt  (Brazil) .  Meu- and  metaplennim. 

~        ■  ■    "      ■  -■        --  Fia.  e.  Prtwpiu  (Brail!].    Pnwtemnm. 

I  Fio.  9.  Pri«^  (Braill).  Ueao-and  metaatenuim. 
Oleelerdel. 


OyGOQl^lC 


EXPLANATION   OF    PLATES. 


FiQ.  1.  .£j(Anaft«r«,iiiflao-uidmGtap 
two  Abdominal  utlirameiT 
FlO.  i.  ^Khna  turoi,  pnmotnm. 
Via.  S.  ^tc^na  htroa,  meaonotDm- 
FiQ,  4.  jfiisAna  A*nw,  meUaatam. 
FiQ.  G.  Oalcpttri/icmcmiltiia,mtBO-ttii  i 
Tlgi.  1,  S,  BDd  e  dnmi  by  C.  F.  OIbbIs 


PLATE  SLVUI. 


Fig-  Im  Affrim  vertieaie  f,  propleuninL 
Fia.  S.  AgrvrnvrrtiBalet,  plenxnin  ol  mtlTstbom. 
l«I(ailDgBalnfis.  S:  I.2,TmBMn>. 


PLATE  XLIX. 

FlO.  L  Stdhna  htm,  abdomea,  dorul  vlcir,  show-  I  Fla.  B.  ^tOma  htrot,  abdnmcn,  Tenlnl  Tiev,  Ite 
log  -Uie    11    tsTKltoa:    o,    unwpod^  lltb  torgile  (11)  »eeo  tiom  bcowti: 

(l-Il).  C.  teste*!  «r,  nroatomltcs. 

FtO.  S.  .Asbu  htm,  kbdomsD,  laMnil  vlev.  | 

Wimam  v.  QiitBa  deL 


a  of  fe 


■howtug  tbo  orlpoftltor: 
nltO;  or,  ont«r;  mr,  mlddla;  ir,  Innei 
rhubditM  or  nlomanla  of  tbe  ovipoai- 
tor;  II.  lltb  tergito;  o,  ceniopodk!  1 
mni  if  DTcnnereB,  ■hovins  the  «it«iiul 
ganltal  uniktim,  tlie  teiglte*  widel; 
MpuMed. 
BmAiw  htrot.  nule;  pen,  panlsi  Ig,  ler- 
gitei  el,  cUaper  (bulrtubditeti  ur, 
MofZdDnnnBn. 

Vllllam  W.  GiifBn  daL    All  tha  puU  anlugsd. 


Fio,  B.  .JfffdAna  htroM,    th«  aiutio,  wltb  the  XI 

gitea  cloaad. 
Flo.  4.  Agriotk  TtrtudU  t,  abdanjeu  of  mak^  v: 


Flo.  S.  Ayrton  vertiaiiit,    ei 

tnd  viov :  ur,  nrostemlte. 

TlO.  0.  Aiff^«n  MrUeoIaf ,  abdomsn  of  nude,  m 
11,  UUi  tout*. 


1.  Jfvrm4£»n  d^vantm,  haad  from  abore. 

2.  JTyrnutHn  dlHrnm,  bead  ftam  beaeuth  ^ 

i;^,  occipital  fanmeu. 
B.  Anal^/htaUmifieomitt,  bead  frgm  aborai 
'     and  beoeatb  I  «iiii^  epioranlDm. 
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I  Fid.  S.  ifanriQM  trunn 
enlarged.   Glaaler  deL,  Doder  aotbor'a  dlrectlt 


I,  head  eeaD  eldewlae. 


FlO-'l.  UaiMapa  hrurtnta,  lat  n 
M,atlpee;  I,laaliiiB!  g 
FlQ.  <L  Atcaiaphv*  tonfjieorai;  1 
Fie.  3.  Jfj/Trndfon  ditemm,  let 
Flo.  4.  Owydoiiu  <w 


PLATE  LIU. 

«,  oardoi      Pio.  S.  AmtlaiiAu   lonjiunmur.  2d  th^xHIh   (li- 

1ft.  FlQ.  T.  BaphtdlaetHta,  ^1  miiltla  (Ul'timi). 

Fio.  8.  Jfynukondlwrinm. '.MiiiaxllIailalilamt- 
Fio.  ft.  Oorydalut  imiHitiif .  I'd  oioxUla  tl>biam|. 


.,,  Gooi^lc 


EXPLANATION  OF  PLATES. 
PLATE  LIT. 


Fio.  1. 

Fio.  S. 


Fio.  G,  Mj/mi^ton 


di»num,  pnxUrnnm. 

dvwrmnt,  mesotrtfimai 

Kvrnwi*™  dtiermm.  m«UBl«rniu 


Fia.  T.  JIvrnMlwn  di»i 


18.  JiapMilHi  (><il>(>>.  ptopleonutL 
14.  BapkuUa  otUla.  meeoplen 
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APPENDICES. 


APPEIVDIX  I. 

EARLY  BEFERENCEa  TO  THE  OCCURRBIfOE  OF  THE  HES- 
SIAN FLY  IN  NORTH  AMERICA. 

HopiDg  to  find  some  reference  to  the  occurreDoe  of  the  Hessian  Fly  in 
Nortii  America,  we  looked  over  tbe  following  flies  of  newspapers  in  the 
Congressional  Library,  probably  the  richest  collection  of  Colonial  news- 
papers in  the  conntry.  No  reference  to  this  insect  occurred  in  the  flies 
of  the  Penosylvania  Mercury,  Apdl  7  to  December  22,  1776:  April 
1, 1786,  to  December  29, 1786;  nor  in  the  Philadelphia  Packet,  October 
25, 1773,  to  January  8,  1776,  all  that  were  in  the  library,  the  series  be- 
ing quite  incomplete.  We  found  the  following  note  iu  the  Pennsyl- 
vania Mercury  and  Universal  Advertiser,  April  1, 1786,  which  shows  that 
the  ravages  of  the  Hessian  Fly  on  Long  Island  and'in  West  Chester 
ID  1781  were  well  known.  From  the  context  we  have  good  reasoo 
to  infw  that  the  insect  referred  to  was  Oeddomyia  deetructor. 

It  Ib  wid  In  the  newHpapen  inwots  destroyed  Lammaa  nheat  lagt  year  on  Long 
lalaiid  and  West  Cheater,  bat  did  not  tonch  the  bearded  wheat  of  those  placcjt.  The 
farmers,  there,  impnted  the  safety  of  the  bearded  to  its  straw  being  macfi  harder  and 
stronger  th&n  the  Lammas  or  plain  wheat.  Tbey  say,  too,  floor  from  that  bearded 
wheat  is  equal  to  an;  other  amoos  them.  A.  farmer  of  Maryland  asks  the  aid  of  the 
lovera  of  agrionltnTe  for  his  obtainiog  a  handful  of  it ;  to  be  committed  to  the  cbaree 
of  Mr.  OeoTf^e  Mifflin,  iu  FronCstieet,  near  the  coSee-honse,  Philadelphia;  and  will  be 
glad  to  gratify  them  in  retnm.    (Signed,  X.) 

We  also  append  two  articles  from  the  Pennsylvania  Packet,  written 
in  1788: 

[extract  or   1.  LETTEB  S 


The  little  thing  called  the  Hessian  Fly,  or  insect,  I  hare  heard  first  began  to  mako 
its  appearance  on  Lode  Island,  and  oat  off  most  of  the  wheat  there  for  several  years 

Sast,  and  last  season  did  considerable  damage  to  the  wheat  in  many  parts  of  East 
eraey,  and  near  Crefcswiclis  cnt  off  tnaoy  fields,  and  even  appeared  on  the  banks  of 
Delaware  Kfver.  Near  seed  time  last  year,  many  persons  on  the  PenDsyWania  shore 
saw  the  same  iusect  so  tbick  iu  the  air,  that  tbey  appeared  like  a  clond  oominK  over 
Delaware  River;  and  on  examining  some  of  the  largest  files  they  had  many  of  their 
young  brood  cliogine  to  them,  some  of  which  could  fly,  others  not.  They  have  so  in- 
fested the  wb^at  fields  trom  the  Falls  Township  to  Wakefield,  and  many  are  of  opin- 
ion mnch  further,  that  some  persons  discovering  their  nnmbers  have  pastured  their 
sreen  wheat,  ploughed  and  planted  their  fields  with  spring  prodnce,  and  more  are 
following  their  example. 

The  47th  Inst.  I  went  into  a  wheat  field  to  examine  for  the  Insect;  some  other 
persons  came  on  the  like  occasion,  and  on  drawing  npeitber  green,  dry,  or  dead  spirw 
of  wheat,  we  saw  them  plenty  in  each  in  a  white  coloured  nit,  seen,  or  worm,  and 
where  rye  grew  amongst  thewheat  it  waa  also  full  of  the  insect;  and  since  that  time 
the  owner  of  the  wheat  field  has  turned  in  his  horses  to  pasture,  and  iut«nds  to  plant 
it  with  corn  shortly.  I  am  credibly  informed,  that  it  is  the  opinion  of  many  in  Amwelt 
andHopewell.New  Jersey,  that  they  do  not  expect  to  save  BO  much  as  their  seed;  many 
of  them  have  ploughed  all  np  and  planted  with  com.    It  wonld  be  well  for  all  con- 
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oemed  to  examine  their  wheat  fielda  in  time,  aa  dela;a  may  prove  daugeiona ;  and  if 
they  discover  their  fields  infested  with  the  liuect,  it  may  not  l>e  too  late  to  follow  the 
above  example. 

The  insect  in  the  spring  resemhlei  a  small  flaxseed,  rather  of  a  roonder  shape,  bnt 
now  mostly  appesnof  a  white  eolotii,aud  rather  longer  than  when  in  their  brown 
colour.  They  fay  mostly  and  may  be  fooDd  between  the  first,  eeoood  and  third  blade* 
near  the  root,  abore  the  ground,  sometimes  in  the  middle  of  the  qiire  near  the  root. 

To  THX  PaiMTBRS  OF  THB  Fxnubtlvamia.  Packxt. 

As  the  desti-nction  of  the  wheat  hy  the  Hessian  Fly,  bb  It  is  called.  In  some  of  the 
neighbouring  govemmentB  for  some  years  post  and  tneir  penetratinj;  so  far  Into  this 
Stat«,  previous  to  the  last  harvest,  are  atarmiog  circnmstanoes,  andespecially  to  the 
farmers,  yonr  publishing  the  following  remartsonthatintereatinE  subject,  we  flatter 
ounelvea)  will  be  agreeable  to  man^  of  yonr  readers  aud  probabtj|  convey  some  uso- 
fnl  information  to  some  of  them,  which  mi^  conduce  towards  alleviating  or  lessening 
ao  great  a  calamity;  if  it  sboaldinsome  measure  serve  this  good  puipoae,  the  endwa 
have  in  view  will  be  answered. 

JAMES  VAUX. 
JOHN  JACOB. 

/  PROvmxHCE,  MoitraoMKBT  Co.,  Pa., 

/  Eighlk  Mo.,  IW*.  1788. 

On  the  7th  of  the  present  month  we  left  home  on  a  tonr  to  Jersey  and  Long  Island, 
in  New  York  govemmeut,  to  inquire  into  the  effects  of  that  deatrnotive  insect,  and 
what  remedy  hod  been  fonnd  to  prevent  their  baneful  conBeqnencos  Id  these  parts: 
likewise  to  make  inquiry  of  some  of  the  moat  sagacloDS  and  intelligent  practical 
farmen,  who  have  declined  sowing  wheat,  what  mode  of  croppiug  they  have  adopted 
in  lien  of  wheat  crops,  to  make  annual  returns  of  ooab,  and  in  an  especial  manner  to 
ascertain  the  trae  species  of  bearded  wheat  which  has  been  fonndbyeiperiBncoefleot- 
nally  to  withstand  the  attacks  of  the  fly  and  to  procure  samples  of  the  same.  The 
following  remarks,  in  consequence  of  said  inquiry,  werenotedforourown  satisfaction 
and  now  oflere^  for  general  information.  We  And  the  fly  passes  itself  between  the 
oater  straw  o:  linsk  and  the  stalk  of  the  wheat  nntil  it  leacnes  nsai  the  tirst  or  1aw«r 
Joint,  aud  tl.ere,  somewhat  like  a  oaterjiillar  or  a  twig,  fiies  its  eggs  on  the  stalk,  i 
_..>._  (1.     .  .-_  ^    _.   1.  ..  ^«    .  ,  J  ^^g  growing  of  then   '■---'-"-•- — 


nnmber  fVom  sis  to  eight  to  fifty ;  by  the  growing  o: 

pressed  vrith  the  adhesion  of  the  cluster  and  weakened  to  such  a  degree,  a 

port  ita  own  weight,  consequently  falls  to  the  ground  and  the  crop  is  irremediably 

We  must  leave  to  naturalists  to  develop  and  describe  the  history  of  thisinsect:  but 
to  us  it  appears  unlikely  that  ajiy  means,  within  the  bonnde  of  human  wisdom,  will  be 
found  to  destroy  it,  or  to  tinotnre  the  wheat  stijkewitb  any  noxious  quality  snCBeient 
to  prevent  the  fly  from  preferring  the  common  wheat  stalks  to  depo^te  their  eggs  for 
the  continuance  of  their  species.  We  therefore  conclude,  from  the  experience  of  the 
most  intelligent  farmers  and  millers  with  whom  we  oonversed,  that  none  but  unin- 
formed or  obstinate  men  will  attempt  sowing  the  common  wheat  in  the  neighborhood 
of  the  fly,  unless  oompelled  thereto  by  necessity.  Bat  this  need  not  intimidate  the 
farmers  in  the  least  from  proceeding  in  a  regular  course  of  wheat  crops,  as  the  fatherly 
care  of  the  Supreme  Being  in  the  course  of  Hia  providence  even  in  this  instance,  when 
the  wisdom  of  Hia  dependent  creatures  evidently  proves  insnfBcient,  hoa  interposed 
and  made  provision  for  man's  comfortable  subsistence,  without  obliging  him  to  de- 
viate firom  hia  asual  practice  of  tillage  or  his  sustaining  muoh  loss  or  even  disappoint- 
ment, bnt  only  rcquirea  his  timely  application  of  the  profTered  remedy ;  which  seeaia 
to  oonsiat  of  Med-wMat  c/apeeuliar  tpemn  and  ought  to  be  procured  in  due  time. 

Isaac  Underhill  of  Long  Island,  State  of  Now  York,  had  his  wheat  destroyed  by 
the  fly,  consequently  had  not  any  for  seed ;  bnt  being  a  miller,  took  some  out  of  his 
mill,  which  hod  been  purchased  t>om  on  board  a  ship  at  New  York  in  the  year  1780 
or  1781 ;  this  he  BOwed  and  reaped  therefrom  upwards  of  20  hnshels  per  acre,  when 
few,  if  any  of  bis  neighbours,  for  some  miles  round  had  any  to  reap,  it  being  destmyed 
by  the  fly;  and  he,  being  an  observing  man,  immediately  ooneluded  that  thia  wheat 
must  poaeesa  some  peoaliar  quality,  therefore  caused  his  whole  crop  to  be  thrashed 
out  aud  disposed  of  it  to  his  neighbours  in  small  quantities  for  seed.  Thie  wheat  they 
have  now  sowed  for  6  or  7  years  post  and  Isaac  has  never  reaped  less  than  Id  bUBhela 
from  the  acre  In  the  most  nnfavorable  seasons,  but  genersUy  from  QO  to  SObuahelo. 
It  is  a  yellow,  plnmp,  full  grain,  with  a  white  heard  and  white  chaff,  weighing  framSS 
to 63  pounds  the  bushel. 

The  millers,  Isaac  and  Andrew  Underbill,  informed  ns  that  it  was.  In  theiropiulon, 
equal  to  the  best  red  wheat;  and  tons,  who  observed  it  with  a  farmer's  eye,  it  appears 
•  perfect  grain,  much  like  the  yellow  Skippack  wheat,  so  highly  esteemed  by  oar 
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millen.  The  fly  will  reside  in  the  flelda  wbere  this  wheat  is  sona  atid  depoBite  their 
eggs  in  the  straw,  but  hardly  ever  materially  injure  the  crop.  The  only  instaooe  we 
heard  of  was  a  widow  woman  procared  one  Bingle  bnehel  of  this  yellow  bearded 
wheat  and  sowed  it  in  the  aome  field  with  the  common  sort;  it  was  a  very  Bmall  ' 

Saautity  In  proportion  to  the  whole  field;  when  the  fiy  bad  destroyed  the  commoD, 
iey  attftckw  tne  bearded  io  very  neat  nnmbers,  the  crop  was  mnch  hurt,  yet 
notwithstanding  sbe  reaped  5  or  S  bashela  from  the  1  bushel  sown.  A  man  at  some 
distance  from  the  said  widow's  sowed  a  field  with  the  yellow  bearded  wheat,  the  fiy 
destroyed  all  the  neighbouring  fields  of  the  common  sort  and  seemed  to  collect  in  bis 
plentifully ;  &om  their  appearance  he  coaoladed  his  crop  would  be  deatrojed ;  this 
man  reaped  about  20  basbete  per  acre.  We  found  it  to  be  the  general  opinion  there, 
that  this  wheat  stands  the  winter  l)etter  and  escapes  the  mildews  more  than  the  uom- 
mon  sort  and  that  it  oasht  not  to  be  sowed  earlier  than  the  second,  third  or  fourth 
weeks  jn  the  next  month,  according  to  the  progress  the  fly  has  made  In  the  neighbonr- 
bood  whenit  is  to  be  sown ;  for  it  has  been  found,  by  observation,  that  the  fiy  depoaiia 
their  eggs  in  the  fall,  if  the  wheat  is  suffered  to  grow  into  stalks  before  the  cold 
weather  pinchee  them,  as  the  plant,  even  of  this  wheat,  is  then  too  tender  to  resist 
the  spear  of  the  fly,  if  any  has,  or  bear  the  compression  of  the  eggs,  or  that  the  eega 
deposited  at  Ihat  early  ^riod  are  most  likely  to  injare  the  ststk  in  the  spring,  before 
it  baa  acquired  a  sumcient  degree  of  firmneaa.  The  straw  of  this  wheat  appears 
nearly  of  the  same  texture  with  that  of  rice  and  is  injured  by  the  fly  neitiii>r  more 
nor  less  than  it.  The  fiy  still  abouuda  on  Long  Island  as  rife  as  ever,  yet  we  do  not 
nndeietand  any  material  injury  to  be  done  by  ^em  save,  to  the  common  wheat. 
, Isaac  Underbill  lives  near  tlnshing  on  Long  Island,  is  a  former  and  miller,  and  ft 

Erson  worthy  of  having  the  fullest  credit  given  to  bis  opinion  in  the  present  case ; 
waa  the  firat  peraon  who  discovered  the  peoallar  benefit  of  sowing  this  kind  of 
yellow  bearded  wheat,  has  taken  considerable  pains  to  siiread  the  beneficial  effects 
aronnd  him ;  and  at  this  time  his  phiUnthiopy  induces  him  to  promote  the  general 
introduction  of  this  invaluable  grain. 

Andrew  Underbill  lives  in  the  city  of  New  York,  is  estlmed  a  man  of  veracity, 
is  concerned  in  sevetalmllls,  took  methods  earlytointrodnce  the  bearded  wheat  for  seed 
in  the  neighbourhoods  from  which  his  mills  had  nsed  to  be  supplietl ;  the  conseqaence 
baa  been,  ne  has  had  a  full  quantity  for  his  nse  ever  since,  and  his  wish  is,  that  the 
public  generally  may  be  supplied  with  aeed.  We  had  our  information  from  mauy 
persons  on  the  spot,  eapecially  from  the  two  mentioned  and  Irom  them  wo  have  the 
promise  of  sixty  bushels  of  aeed  for  ourselves,  the  present  season  and  are  happy  to  in- 
form  our  neighbonra,  that  they  have  pramiaed  to  procnre  wlut  is  in  theirpower  for  any  . 
of  tbem,  who,  from  inclination  or  apparent  necessity  may  be  induced  to  send  for  it. 

We  fonnd  no  Instance  of  any  farmer  aubstituting  other  crops  in  lieu  of  wheat  and 
bnt  one,  of  any  baring  commoo  wheat,  ao  as  constantly  to  withstand  the  fiy.  T^e 
method  he  pursued  was,  to  cover  it  with  sea- weed  or  straw,  soon  after  it  came  up.  It 
appeara  in  this  case,  as  in  all  others,  that  there  is  no  general  rule  without  exception  ; 
•ome  injur;  having  been  done  to  the  bearded  wheat,  thongh  so  little,  as  not  to  have 
the  least  weight  with  aperson  of  reflection:  as  on  the  other  band,  some  apota  of  the 
other  wheat  liaa  been  preserved  in  the  neighbonrbood  of  the  fiy,  but  this  happened  so 
seldom  that  a  prudent  man  will  hardly  rnn  the  risk,  when  be  may,  with  great  proba- 
bility and  at  a  small  additional  eipence,  propose  t«  himself  a  amp  equal  to  what  kind 
Providence  has  been  pleased  heretofore  to  bless  him  with. — [From  the  Pennsylvania 
Packet  and  Daily  Adverilaer,  Thorsday,  Angnst  31,  176& 
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APPEIVBIX    II. 

A. 
DESCRIPTION  OF  THE  RYE  GALL-GNAT. 

BY  DB.  HESHANK   LO:eW. 
Bilncted  Tram  "  Dls  nene  Eonuoida  nnd  rlie  Mittal,  wtlchs  geien  tie  nrawaDtten  ^nd."   Tan  Dr. 


The  HessiHQ  fly  became  first  known  in  America,  in  1779,  by  the  great 
derastatiou  done  to  wheat  on  Staten  Island  and  the  weat  end  of  Long 
Island^  and,  on  account  of  the  yearly  increasing  rapidity  of  damage, 
spreading  over  large  tracts  of  land,  was  soon  greatly  feared,  the  damage 
done  in  some  cases  being  i^om  one-fifth  to  three-fourths  of  the  entire  har- 
vest. The  idea  that  the  Hessian  fly  was  intrudueed  witli  packing-straw 
by  Hessian  troops  who  landed  on  Long  Island  in  Augnat,  1776,  soon 
became  prevalent.  Later,  doubts  arose.  Some  were  disposed  to  believe 
thatitTFasan  American  species,  and  that  its  immense  multiplication  was 
only  a  consequence  of  the  rapidly  spreadiugcnltore  of  wheat;  some  were 
convinced  that  the  fly  did  not  occur  at  all  in  Europe.  After  the  latter 
idea  had  been  generally  current  for  a  long  series  of  years,  and  the  same 
was  acknowledged  as  a  fact  even  by  scientific  institates,  a  Cecidomyia 
was  observed  by  Herrickt  on  Minorca,  by  Dana  near  Tonlon  and  Naples, 
aiid  by  myself  on  the  coast  of  Asia  Minor,  which  fly  attacks  the  wheat 
in  the  same  manner  as  Cecidomyia  destructor  iu  America,  and  whose  larva 
likewise  transforms  into  a  "  pnpa  obtecta."  Upon  these  facts  the  idea 
of  theoccnrrenceof  theflyin  Europe  again  gained  ground,  and  it  seems 
as  if  the  investigators  completed  the  cycle  by  definitely  regarding  it  as 
indigeuons  to  Europe,  and  declared  it,  as  in  the  beginning,  as. only  in- 
troduced. Fitch  ill  liis  paper  strongly  holds  to  this.  He  partly  relies 
on  the  authority  of  Herrick,  who,  before  he  made  himself  acquainted 
with  the  species  from  sonthern  Europe,  observed  the  genuine  Cecidomyia 
destructor  in  America,  and  regarded  them  both  as  identical.  Fitch  also 
partly  forms  this  theory  from  a  glance  at  some  specimens  of  a  European 
species  sent  to  him  by  Herrick,  but  so  extremely  briefly  does  he  report 
on  this  comparison  that  I  cannot  consent  to  the  proof  of  identity  of 
both  species.  Kegarding  the  qwestion  whether  the  species  from  south- 
em  Europe  be  identical  with  our  rye  gall-gnat,  I  must  desist  at  present, 
as  I  neither  possess  specimens  of  the  former  nor  a  complete  description, 
and  my  reminiscences  of  the  larvae  and  pup®  observed  almost  sixteen 
years  ago  have  by  the  course  of  time  became  rather  indistinct. 

-nrHETHEB  THE  BTE  AND  THB  HESSIAN  FLY  ABE  ONE  AND  THE  SAMS 


Whoever  specially  studies  the  natural  history  of  the  gall-gnats  knows 
that  the  closely  allied  species  of  this  genus  in  the  complete  state  differ 
St  most  only  by  very  delicate  characters,  easily  escapiu^noticf),  and  that 
in  the  earlier  stages  they  agree  still  more  among  themsdves,  so  that 
the  efi'ects  on  the  cereal  which  they  infest,  and  the  strnctare  of  the 

•  TrauUMd  bj  Dr.  C,  F.  Giwler. 

I  Thli  la  >  mlataka.  Pnif.  J.  D.  Oma  fcniDd  tba  Urra  and  pai>te,  and  mxvA  tlie  fUaa  ftom  wbcst 
gnslBfc  on  Uie  Utaod  of  MJhotol— A.  8.  P. 
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malformatioiis  arising  tlierefrom,  can  be  much  easier  recognized  tbaa 
those  irrelevant  characters.  Withont  a  very  close  comparison  of  the 
nataral  specimens  of  the  perfect  insect,  the  identity  or  the  difference  of 
species  is  often  very  difflcalt  to  prove.  And  yet  this  most  be  accurately 
shown  before  it  is  Edlowed  to  declare  two  species  as  one  and  the  same. 
As  long  as  there  are  only  presamptions  as  to  tbeir  identity,  the  throw- 
ing together  and  uniting  of  them  leads  to  new,  increased  confasion, 
while  the  most  accurate  distiDgaisUing  and  the  most  scmpnlons  care  in 
separating  allied  species,  and  not  confusing  them  as  one  species,  woT' 
rauts  and  secures  our  knowledge. 

That  the  whole  life-history  of  the  Hessian  fly  closely  agrees  with  that 
of  onr  rye  gall-gnat  cannot  be  denied;  yet  it  would  be  hasty  to  take  this 
congrnity,  which  in  closely  allied  species  cannot  at  all  be  expected  less, 
for  a  proof  of  the  identity  of  the  two  species.  Moreover  we  find  also 
some  small  differences.  The  Oeddomyia  destntotor  almost  exclusively  at- 
tacks wheat  only,  while  onr  rye  gall-gnat  has  hitherto  been  found  on  rye 
only.  The  maggots  and  pnpte  of  the  winter  generation  of  Oecidomjfia 
deatraetor  are  said  to  occnr  always  only  just  above  the  upper  end  of  the 
root-stock,  and  those  of  the  rye  gall-gnat  are  usually  fonnd  a  little 
higher.  These  differences  are  too  trifling  to  disprove  the  Identity  of  the 
two  species.  Kye  and  wheat  are  snch  closely  allied  plants  that  a  gall- 
'  gnat,  otherwise  a  very  stubborn  animal  as  regards  the  selection  of  a 
certain  plant,  would  very  likely  choose,  according  to  the  inclination  of 
the  circumstances,  one  or  the  other  of  the  two  kiuds  of  plants.  Moreover 
it  is  not  yet  proved  whether  onr  rye  gall-gnat  does  not  infest  wheat  also. 

I  shall  now  compare  the  insect  in  its  different  stages  of  development. 
I  could  not  procure  any  specimens  of  the  American  (Hessian)  fly,  nor 
was  I  able  to  find  any  in  a  zoological  or  private  museum.  Therefore! 
mast  depend  upon  Asa  Fitch's  descriptions  and  illustrations.  I  notice 
a  conspicuous  difference  already  in  the  shai>e  of  the  brown  shell  sor- 
roundingthe  pupa  proper.  Thtsshellislesscylindricaland  comparatively 
broader  than  in  our  rye  gall-gnat,  yet  much  more  pointed  at  its  tapering 
end,  while  in  onr  species  it  is  bloht,  conical.  Fitch  counts  in  the  an- 
tennee  of  the  perfect  insect  16  joints,  while  they  are  18-jointed  in  all' 
my  specimens.  Moreover,  according  to  his  description,  the  different  an- 
teunal  joints  are  in  the  female  connected  by  thin  pedicels  that  are  one- 
third  of  the  length  of  the  joints,  the  last  joint  being  at  least  one-third 
longer  than  the  f)enultimate  joint;  the  intervening  pedicels  between 
the  joints  of  the  lemale  rye  gall-gnat  are  so  short  that  the  joiuts  appear 
to  sit  one  on  top  of  the  other  and  the  last  joint  is  scarcely  longer  than 
the  preceding.  I  therefore  infer  that  if  our  species  is  the  real  Cecido- 
myia  destructor,  the  demonstration  of  the  pupa  and  the  female  antennra 
given  by  Mr.  A.  Fitch  must  be  wrong,  and  that,  if  he  correctly  de- 
scribes i^  our  rye  gall-gnatmnst  be  regarded  as  different  irom  Oecidomyia 
destructor.  The  question  can  only  properly  be  answered  by  a  compari- 
son with  original  American  specimens,  which  I  soou  expect  to  receive. 
Without  a  verification  we  cannot  suppose  any  inaccuracy  in  such  a 
thorough  entomologist  as  A.  Fitch.  We  now  have,  therefore,  to  regard 
onr  rye  fly  as  diflerent  from  Oeddomyia  destructor  and  to  call  it  Cecid' 
omyia  teoalina. 

DBSOBIPTIOK  OP  THB  BYB  QALL-QNAT. 

Female  rye  gall-gnat  (Oeoidomyia  secalina). — The  length  from  the  frdnt 
to  the  extensile  ovipositor  is  about  1 J  lines.  Body-color  black ;  humerus, 
region  under  the  fdar  radicle,  nearly  the  whole  abdomen  and  the  con- 
necting  membranes  of  the  abdominal  segments  blood-red;  the  ovi- 
positor, consisting  of  two  parts,  is  more  of  the  color  of  vermilion,  for- 
Dished  at  its  end  with  two  very  minute,  almost  round,  lamellulfe.    The 
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short  and  little  noticed  pilosities  on  vertex,  back  of  thorax  and  abdomen 
black.  Antennae  about  one-balf  line  long,  black ;  they  conaist,  beside 
their  two  basal  joints,  also  of  16  oviform  fls^llar  joints,  apparently 
placed  close  together,  beset  with  short  black  hairs.  The  palpi  are 
blackiBh-browD,  comparatively  long,  each  saccessive  joint  becoming 
considerably  longer  than  the  one  just  preceding.  Legs  and  halteres 
brown-black ;  wings  gray  ish-tnrbid ,  with  short  hairs  on  their  snrfaoe  and 
wlUi  long,  black,  easily-rubbed  hairs  along  their  margins ;  they  only 
have  three  longitudinal  veins  and  no  transverse  vein ;  the  first  longi- 
tudinal vein  is  very  close  to  the  anterior  margin,  mnning  just  to  its 
middle ;  the  second  longitudinal  vein  is  considerably  far  from  the  an- 
terior margin  and  runs  &om  the  wing-root  straight  to  the  end  of  the 
wing,  reaching  the  same  shortly  before  its  extreme  terminus;  the  third 
longitudinal  vein  is  directed  diagonally  toward  the  posterior  margin, 
saddenly  bending  toward  the  latter  with  its  rather  indistinct  end,  so 
that  it  reaches  the  posterior  margin  just  opposite  the  mouth  of  the  first 
longitudinal  vein ;  we  also  observe  that  this  third  longitudinal  vein 
has  also  a  straighter  but  inconspicuous  anterior  branch,  arising  from 
that  spot  where  it  begins  to  bend  toward  the  posterior  margin,  and 
which  branch  reaches  the  wing  margin  just  in  the  middle  between  the 
mouth  or  the  second  and  third  longitudinal  veins. 

B. 

OBSERVATIONS  ON  THE  NEW  OEOP  GALL-GNAT,  BY  DE. 

BALTHASAE   WAGNEE.    FULDA,  1861:  "WITH  PLATE,  4°, 

PP.  41.' 

lAteraturt. 
AAA.  Fitch.  The  Heuian  FI7.    Albany,  1846. 

H.  LoRW.  Die  Qallmilcken.    Program  of  the  Oymnasinm  at  Fosen.    1850. 
H.  LoBW.  Die  nene  Karnmade.     ZUlllcban,  1^. 
J.  Wlns'ertz.  Beitiaefce  za  sinei  Manoi^aphie  der  QalliuUoken.     Limuea  entolna. 

logica.    Vol.  Tiii.     Berlin,  1953. 
^  To  HoKBlJHAueEN.  Biographie  des  Qenerals  von  Ocha.     GiuiBell,  1827. 
F.  Pflstxr.  Die  Fahrt  der  heesischen   Heeresabtheilang  TOn  Fortamouth  nach  N. 

York.     Zeilschrift  des  Yereins  fUr  hatsBiHohe  Qeechiohte  and  Laudeaknade.     VoL  U. 

Cassell,  IB4D. 

5  1.  Peeluukabt  consideeatioks  ok  the  "bcheimpuppe"  (sub- 
imago  STAGE)  AHD  THE  IMAGO. 

I  first  observed  the  maggot  of  the  new  gall-gnat  in  the  neighborhood 
of  my  dwelling  in  the  spring  of  1860.  Not  until  I  perused,  in  July,  Dr. 
H.  Loew's  paper  (1859)  did  my  interest  become  more  excited  iu  the 
matter.  I  endeavored  to  secure  specimens  of  the  sub-imago  stage. 
First  noticed  on  wheat  only,  I  soon  found  that  they  also  occurred  on 
barley  and  rye.  The  insect  occurred  qui  te  rarely  ou  the  latter ;  but  on 
the  occasion  of  an  excursion  to  the  Ebon  districts  I  found  them  as 
often  ou  rye  as  on  wheat.  Both  summer  rye  and  summer  wheat  were 
attacked.  A  close  examination  of  the  pupEB,  as  well  as  a  comparison 
amongst  themselves,  showed  no  specific  difference.  They  occnn^d,  as 
is  now  generally  known,  most  frequently  just  above  the  two  lowest 
etalk-knots,  immediately  below  the  rnptored  spot,  and  here  mostly  on 
the  onter  side;  less  so  on  the  upper  part  of  the  knot  itself.  The  nnm- 
ber  of  pup»  occurring  du  a  stalk  varied  much;  Bometimes  I  found  but 
one,  at  other  times  seven  to  nine  specimens. 

The  preserving  of  the  pupee  took  place  in  the  open  air  beneath  covers 

*  Tnuulotod  b7  Dr.  a  F.  QImIw. 
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of  mosqaito  netting  on  gardeu-soil  mixed  with  much  sand,  which  was 
kept  moist  from  below.  These  aet-cages  were  exposed  to  every  change 
of  the  weather,  thus  imitating  the  cmiditioiis  of  those  not  in  captivity. 
Baring  the  whole  time  of  observation  my  attention  was  also  drawn  to 
the  metamorphoses  going  on  in  the  insect  in  a  state  of  nature.  By  com- 
paring the  latter  with  those  in  formation  in  the  nets  I  believed  that  the 
observations  were  without  those  mistakes  which  even  the  best  con- 
etrncted,  bat  sometimes  partially  maeipnlated,  netrcages  can  never 
fully  eseaxw.  However  much  certain  objections  may  be  made  to  rais- 
ing them  in  captivity,yet, properly  condnctedjespecially  when  kept  under 
continned  control  with  the  metamorphoses  going  on  outside,  its  impor- 
tance is  not  to  be  contested ;  this  medium  for  the  determination  of  the 
swarming  time  conld  not  have  been  omitted  in  the  present  case.  From 
the  compilation  of  the  collected  notes  on  the  hatched  flies  has  reaalted 
the  following  table.  I  have  to  add  the  remark  that  the  number  of  dies 
obtained  from  the  various  kinds  of  crops  does  not  in  the  least  represent  a 
measure  of  the  more  or  less  frequency  of  the  insect  in  the  respectire 
graminaceons  genera.  For  the  least  would  such  an  inference  be  made 
regarding  barley.  That  I  obtained  comparatively  many  flies  from  it  ia 
to  be  explained  by  the  fact  that  the  collectioa  of  pupie  was  locally  more 
convenient  for  me.  Winter  rye  yielded  few  flies,  on  account  of  the 
greater  distance  of  tbe  localities  where  pnpse  would  have  ocouired  in 
quantities. 
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AUbongli  this  table  comprises  but  a  email  nnmber  of  individaals,  it 
nevertlieless  elncidatea  several  important  points,  as  it  just  aoBwera  some 
questions  which  are  of  importance  in  the  characterization  of  the  imago. 
Of  the  twelve  males  hatched,  nine  specimens  have  antennae  with  16 
joints,  in  two  of  them  the  number  of  joints  is  15  and  only  iu  one  IT. 
Most  females  have  15,  three  have  14,  and  two  have  16  joints.  Hence  the 
normal  number  of  joints  for  both  eexes  is  not  alike,  but  16  for  the  male 
and  15  for  the  female. 

The  determination  of  the  namerical  {Hy>portion  of  both  sexes  for  the 
time  cannot,  however,  be  an  accurate  one,  since  chance  plays  an  im- 
portant lole  in  the  collection  of  pupte,  and  only  by  a  comparison  of 
several  generations  will  a  result  approximating  reality  be  obtained. 
However,  this  proportion  probably  scarcely  remains  unchanged  in  the 
different  seasons  of  the  year,  as  very  likely  various  circumstances, 
such  oA  unequal  duration  of  some  developmental  ]>eriods,  extraordiaary 
temperature,  &c.,  infiaence  the  sexnal  development.  According  to  the 
table  given  that  proportion  is  12  :  21  or  4 :  7.  Hence  a  prevalence  of 
females  over  males  may  be  accepted.  Also  in  catching  the  adults  in 
the  field,  I  captured  a  larger  number  of  females. 

Those  33  developed  flies  distributed  themselves  in  the  various  months 
as  follows :  August  6,  Sept«mber  24,  October  3.  The  swarming  time 
begins  toward  the  end  of  August,  ending  in  the  beginuiiDg  of  October. 
The  points  of  time  of  the  beginning  and  ceasing  of  swarming  easeutially 
dei>eDd  upon  the  climate  of  the  location  and  the  meteorological  con- 
ditions of  the  year.  The  climate  of  Fnlda  is  under  the  predominating 
influence  of  two  neighboring  mooDtains — theRkSn  and  the  Vogel,  whose 
foot-hills  approach  the  city,  forming  a  climatologically  important  belt 
toward  the  south.  Our  district  rises  &om  the  surface  of  the  Fnlda 
Itiver,  790  feet  up  to  1,300  feet  above  sea-level.  By  all  this  a  consider- 
able deviation  of  the  physical  from  the  mathematical  climate  is  pro- 
duced, which  must  inSuence  the  times  of  appearance  of  our  insect,  so 
that  they  probably  also  correspond  to  the  more  nortbsm  districls. 
That  unfavorable  weather  produces  a  remarkable  retardation  in  the 
development  of  insects  is  au  empirically  known  fact,  which  nowadays 
«ntomologiBt8  cannot  deny.  Last  year's  rainy  August  is  still  fresh  iu 
the  memory  of  our  farmers,  no  day  having  passed  up  to  the  26th  withoat 
at  least  afew  hours  of  rain,  sometimes  even  lasting  nninterruptedly  for 
several  consecutive  days.  We  may  therefore  assume,  with  some  cer- 
tainty, that  owing  to  the  depression  in  temperature  the  development  of 
the  insect  was  retarded,  the  swarming  time,  therefore,  appearing  in  other 
years  earlier. 

The  life  of  the  imago  is  of  short  duration.  1  could  not  keep  tbe  ^iea 
alive  longer  than  six  days,  most  having  died  already  on  the  fourth  oi 
fifth  day. 

The  hatching  gall-gnats  were  usually  not  caught  before  the  day  fol- 
lowing batching,  and  were  stupefied  in  ether  vapors  and  then  micro- 
scopically examined. 

§  2.— DESCBIPTION  of  the  adult  INSECT  (mAGO), 

In  explanation,  I  premise  the  following  remarks : 

As  to  tbe  number  of  segments  constitutjng  the  abdomen  of  the  gall- 
^ats  the  views  of  authors  are  at  present  still  divided,  since  a  certain 
organ  at  the  end  of  the  abdomen  receives  various  meanings.  Espe- 
cially in  this  respect  do  the  views  of  those  two  German  dipterologists  dis- 
agree, to  whom  the  undeniable  credit  belongs,  by  their  succeasire  as 
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well  AS  diligent  InTestigations  of  the  hitherto  so  mach  neglected  natural 
history  of  the  gall-gnats,  of  having  built  a  solid  foundation  and  having 
produced  rich  materialfor  the  preparation  of  an  extensive  monograph  of 
this  rather  difficnlt  branch  of  entomology.  Dr.  Ijoew,  in  his  monograph 
of  the  gall-gtiats,  accepts  nine  abdominal  segmeots,  but  does  not  state 
their  number  in  his  later  description  of  the  rye  gait-gnat  {Cecidomyia  aeca- 
Ii»a).  J.  Winnertz,  on  the  other  hand,  iii  his  paper,  which  closely  sup- 
plements and  follows  theone  just  mentioned,  includes  in  the  genitals  the 
organ  seen  by  Loew  as  the  niuth  abdominal  segment,  deciding  accord- 
ingly, as  previously  done  by  Meigen,  for  the  acceptance  of  but  eight 
abdominal  HegmenCe.  I  consider  Loew's  as  the  correct  view.  For  the 
sake  of  brevity  I  confine  myself  to  our  gall-gnat  only.  Concerning  the 
male  (Fig.  17).  the  genital  orifice  lies  underneath  the  papillte  subse-' 
qnently  to  be  described,  at  the  end  of  a  thin,  retractile  cone,  which 
shoald  be  taken  for  the  cirrus.  This  unpaired  organ  is  by  no  means  on 
the  clasper,  but,  as  in  all  gall-gnats  examined  by  me,  at  the  base  of  the 
clasper  itself,  from  which  it  follows  that  the  clasper  is  no  appeadage, 
and  must  be  taken,  regardless  of  its  small  size,  as  an  independent  seg- 
ment. Ou  the  abdomen  of  a  female  gall-gnat  we  can  in  all  cases  readily 
distinguish  seven  abdominal  segments.  The  part  following  the  pygi- 
dium  is,  in  the  different  species,  in  shape  and  consistence  of  various 
formation,  with  peculiar  pilosity;  but  this  pygidium  allows  ns  in  all 
cases  to  distinguish  two  segments  separated  by  a  transverse  fold.  In 
the  female  of  our  gall-gnat  (Figs.  20,  21,  22)  the  foremost  of  these  seg- 
ments is  more  chitinized ;  the  posterior,  yellow  segment,  placed  some- 
what transversely  toward  the  preceding,  is  membranons,  elastic,  and 
thereby  capable  of  assuming  various  forma.  According  as  the  ovipositor 
is  more  or  leaa  protruded  the  membranous  organ  expands  longitudinally 
or  it  contracts,  bat  it  is  never  actually  withdrawn  as  in  the  ovipositor.  It 
therefore  cannot  be  regarded  aa  a  genital  organ.  Its  analogy  with  the 
last  abdominal  segments  of  many  other  insects,  the  pygidium  especially 
U  seen  in  that  it  likewise  serves  for  the  reception  of  the  ov.ipoaitor.  If  we 
nevertheless  reckon  it  with  the  genitals  we  should  have  to  accept  in  the 
species  with  a  very  tapering,  cylindrical,  and  throughout  membranous 
pygidium  not  eight  but  only  seven  abdominal  rings.  In  a  female  which, 
in  expiring  under  the  microscope,  evacuated  a  white  flnid,  I  believe  I 
have  convinced  myself  that  the  location  of  the  anal  orifice  is  really  be- 
low the  posterior  end  of  said  organ.  Should  others  make  the  same 
observation,  the  term  pygidium  would  not  only  agree,  but  the  accepta- 
tion of  nine  abdominal  segments  for  the  female  gall-gnat  would  Ed:o- 
gether  irrefutably  receive  its  justification. 

In  determining  the  color  of  the  various  body-parts  I  was  led  by  the 
following  thooght.  The  smallness  of  the  object  is  to  the  naked  eye  very 
often  a  hindrance  in  exactly  determining  the  true  color,  especially  when 
this  is  not  a  vivid  one.  This  case  appears  when  we  are  prevented  by 
the  deviating  color  of  the  pilosity  from  properly  distingoishiug  the 
liarts  nndemeath.  Only  with  the  microscope  can  we  get  over  this  difll- 
eulty.  Under  it  the  hair-covering,  previously  appearing  uniform,  dis- 
solves into  single  hairs,  whose  color  we  can  easily  distinguish  from  that 
of  the  body.  Our  judgment  as  to  the  color  of  a  small,  pilose  part  of  an 
insect,  therefore,  will  turn  out  variously,  according  to  whether  we  sepa- 
rate the  color  of  the  hair  from  that  of  the  part  itself,  or  whether  we  con- 
sider the  former  together  with  the  latter.  This  is  often  very  important 
in  microscopical  observations,  and  must  especially  in  the  present  case 
be  contemplated.  The  legs  of  our  female  gall-gnat,  for  instance,  appear 
to  the  naked  eye  as  blackish,  or  black,  on  account  of  the  pilosity,  while 
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in  reality  their  color  is  a  dirty  liglit-browD.  Tlie  black-browa  color  of  the 
male  abtlpmen  is  intermingled  with  the  light  pilosity  in  a  pecnliar  man- 
ner, so  that  the  ahtlomen  has  already  been  called  "yellowisb-gray." 

Another  remark  baa  reference  to  the  instability  of  the  color  in  the 
imago.  The  latter  manifests  in  this  relation  a  true  Protens-natnre dur- 
ing the  first  few  hours  after  hatching.  Theabdomenof  the  just-hatcbed 
male  looks  dirty — looks  dirty  light-yellow.  Into  this  yellow  soonahiie 
of  red  mixes  itself,  and  after  an  hour  the  color  is-alreadj  a  perfect  yellow- 
red  one.  Through  fire-red  it  passes  into  a  dirty  light-brown,  and  thence 
into  brown-red.  Not  before  eight  or  ten  hours  is  the  fly  completely  col- 
ored. Not  less  striking  is  the  change  of  color  of  the  female,  aud  more  so 
on  tfie  ventral  side.  Already  in  the  opened  pupa-shell  shortly  before 
batching  it  shows  a  shiny  brown-red  color,  which  passes  in  the  just- 
batched  fly  into  a  vivid  crimson,  thence  going  through  several  hues. 
The  preserved  dead  female  after  some  time  scarcely  allows  us  to  distin- 

faish  a  light  hue  on  the  Joint-membranes  of  the  abdominal  segments, 
will,  therefore,  indicate  the  color  in  the  description  of  the  imago  as  it 
looked  to  me  under  the  microscope  in  the  completely-colored,  reoentlyiUkd 
insect. 

Mais.  (Fig.l6.) — LengthS"™.  Headand  thorax  black;  abdomen  brown- 
black,  lighter  at  the  sides ;  sutures  and  median  line  dorsally  usually 
tawny  yellow.  Alar  radicles  and  immediate  surrounding  light  brown- 
red.  Apart  from  the  wings  the  hairiness  of  all  the  other  body-parts  ia 
a  reddish  yellow.  AntennEe  a  little  longer  than  half  the  body-leugtb, 
blackish,  turned  upward,  moiiiliform;  hairs  verticillately  placed,  24- 15- 
to  2+17-joioted,  most  frequently  24-16-jointed.  First  basal  Joint  be- 
low a  little  narrowed,  second  nearly  globular,  separated  from  the  lat- 
ter only  by  a  groove ;  both  basal  joints  sparsely  bristled.  Knots  of  the 
flagellar  joints  oval,  becoming  globular  toward  the  tips;  style  of  the 
flagellar  joints  only  a  third  thicker  but  over  two-thirds  longer  than  the 
knots  which  are  scarcely  contracted  below  themiddle ;  last  joint  sometimes 
shorter  than  the  penultimate,  especially  when  the  number  of  flagellar 
joints  attains  the  maximum ;  the  lower  verticillar  bristles  a  little  longer, 
the  upper  Just  as  long  as  the  single  Joints.  Faceted  eyes  large,  lunate, 
meeting  on  the  front.  Ocelli  and  pigment  eyes  do  not  occur.  Posterior 
margin  of  the  head,  &ont,  and  lower  face  haired.  The  light-brown, 
short-haired  palpi  consist  of  four  unequally  long  joints;  the  basal  joint 
is  the  shortest;  each  of  the  following  is  longer  than  its  preceding,  but 
also  slenderer,  the  terminal  joint  as  long  as  the  second  and  third 
together.  They  are  usually  directed  downward  and  curved,  so  that 
each  of  them  represents  a  faint  curve  with  a  posteriorly  placed  concavity. 
In  this  position  they  make  themselves  conspicuous  by  active  vibra- 
tion. In  dead  specimens  we  find  the  palpi  frequently  bent  inward  or 
crossing  each  other.  Between  the  palpi  protrudes  the  yellow  probosciii, 
usually  orally  retracted  towards  the  mouth ;  it  is  blunt,  t«n-pinshaped, 
of  about  the  lengtb  and  thickness  of  the  second  palpal  joint.  A  trans- 
verse, in  life  vibrating,  bead  above  the  proboscis  I  take  to  be  the  upper 
lip.  The  dorsal  part  of  the  thorax  (Bmstriieken)  is  strongly  arched  lat- 
erally, beset  with  long  bairs^  the  whole  dorsal  surface  is  divided  into 
tbrco  shiny  areas  by  two  easily  rubbed,  longitudinal  hair-beads,  begin- 
ning behind  the  reddish  humeral  angle.  Scntellnm  semicircular,  browu- 
black,  with  its  posterior  margin  sparsely  haired.  Metatborax  naked. 
Wingswithout  an  alula, rounded  toward  tip,  wedge-shapedat  base, reach- 
ing far  beyond  the  abdomen,  gray -turbid ;  provided  with  plain,  thin  hairs 
directed  toward  the  tip.  The  anterior  margin  of  the  wing  is  beset  with 
appressed  scale- like  hairs,  the  posterior  margii^with  very  delicate  ciliate 
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bairs,  attaining  on  the  edge  of  the  wing  their  greatest  leogth,  and  which, 
lite  the  hairs  of  the  wing  disk,  are  easily  nibbed.  Each  wing  is  fur- 
nished with  three  loiigltudiual  veins,  the  first  of  which  is  near  the  ante- 
rior marginal  vein,  first  mnning  parallel  with  the  latter,  nniting  with  it 
iiear  the  middle  of  the  anterior  margin.  The  second  longitudinal  vein 
riqes  straight  upward,  enrves  considerably  in  a  posterior  direction  near 
its  last  third,  ending  yet  a  little  before  the  tip  of  the  wing.  Finally,  the 
third  longitudinal  vein,  which  in  its  lower  half  is  more  prominent  than  the 
first  two,  arises  from  the  same  root  as  the  second,  bat  strongly  diverges 
from  it.  Just  opposite  the  end  (Miindnng)  of  the  first  longitudinal  vein 
It  divides  into  two  branches,  of  which  one  runs  in  an  obtuse  angle  to 
the  posterior  margin,  whUe  the  other  reaches  the  margin  nearly  in 
the  middle  between  the  end  of  the  preceding  branch  and  the  second 
longitudinal  vein.  Both  longitudinal  veins  are  connected  with  each 
other  by  a  very  pale  transverse  vein,  which,  directed  from  the  posterior 
toward  the  anterior  nnd  inner  side,  meets  the  first  longitudinal  vein  at 
half  the  distance  of  its  end  from  the  roots  of  the  wing.  I'his  is  the 
only  transverse  vein  in  the  wing,  and  is  difQcnlt  to  see.  I  succeeded 
best  in  finding  it  by  placing  the  insect  on  its  back,  fastening  the  wing- 
tips  in  such  a  manner  that  they  somewhat  rose  inwardly.  The  trans- 
verse vein  of  the  wing  directed  toward  the  entering  light  can  then  be 
seen  by  reflected  light.  A  magnifying  power  of  seventy  sufficed,  while 
a  power  of  even  four  hundred  did  not  show  it  when  the  wing  was  kept 
in  a  horizontal  position.  A  fold  traversing  the  whole  wing  immedi- 
ately before  the  third  longitudinal  vein  and  its  anterior  corners  is  very 
characteristic  The  comparatively  long  halterea  Sfpe  light  brown.  They 
and  the  long,  slender,  more  dirty  light-brown  legs  are  covered  with 
closely  appressed,  scale-like  hairs,  the  latter  being  very  regularly  paral- 
lelly  transversely  striped.  Coxa  cylindrical,  trochanter  (Schenkelring) 
nearly  globular,  both  of  the  color  of  the  abdomen.  Terminal  spurs  not 
present  on  the  tibia.  Of  the  five  tarsal  joints  the  first  is  the  shortest; 
their  proportional  length  is  approximately  reached  by  1 :  12, 5  -.  4,  2 : 2, 7 : 
1,  3.  The  terminal  joint  bears  two  hair-like,  coal-black  claws,  beneath 
which  is  but  one  disk-like,  haired  cushion.  The  cylindrical,  sparsely 
haired  abdomen  consists  of  nine  segments,  of  which  the  last,  very  minute, 
is  of  yellow-brown  color,  posteriorly  bearing  the  dark-red  clasper.  The 
eighth  segment  is  smaller  than  the  preceding,  equally  large  segments. 
Each  of  the  two  clasper-halves  consists  of  two  joints:  the  thicker  basal 
joint  is  not  haired  on  its  inner  side ;  on  its  outer  side  are  three  shallow 
transverse  grooves;  the  longer  terminal  joint  is  strongly  curved  inward. 
Between  the  daspers  are  two  pale-brown  conical  papillte,  densely  beset 
with  short  hairs,  which,  as  I  believe  I  have  observed,  act  together  with 
the  unpaired  organ  mentioned  above  as  an  auxiliary  copulatory  organ. 
Female.  (Fig.  18.) — The  length  from  the  front  to  the  end  of  the  pro- 
truded ovipositor  varies  Iwtween  2.5™""  and  3.5"™,  and  is  therefore  less 
constant  than  in  the  male.  Black  is  here  also  the  predominating  color 
of  the  body,  being  even  more  intense,  shiny  velvet-black.  Nearly  the 
whole  abdomen,  the  sutures  between  the  abdominal  segments,  and  the 
median  dorsal  line  of  the  abdomen  are  raspberry-red ;  the  base  of  antennes 
and  their  place  of  insertion  are  often  blood-red.  Ou  the  ventral  side  of 
each  of  the  six  abdominal  segments  we  notice  here,  better  than  in  the 
male,  a  nearly  quadrate  velvet-black  spot,  which,  however,  soon  after 
death  loses  its  distinct  margin,  the  whole  ventral  then  assuming  the 
color  of  the  dorsal  side.  The  pilosity  of  all  body-parts  is  black  ;  the 
autennee  are  reddish-yellow  j  the  latter  are  one-third  of  the  body-length; 
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the  number  of  joints  is  2+U  to  24.I6,  nsnally  2+16.  The  female, 
therefore,  bus  on  an  average  one  flagellar  joint  less  tban  the  mala* 

Of  the  very  short-stemuieil,  cylindric-oval  Sagellar  joints  the  lower 
ones  are  a  little  longer  tban  those  towajd  the  terminas;  the  last  joint 
ia  alaoregularly  longer  than  the  penultimate,  sometimes  but  little,  but 
the  plus  ia  oft«n  a  full  one-third  of  the  length.  I' 

Of  the  verticJllate  hairs  those  i)Iace*l  toward  the  base  attain  the 
length  of  the  flagellar  knots ;  the  pilosity  of  the  female  is  altogether 
much  ahorter  than  in  the  male.  The  wings  rencb  much  less  beyond  the 
abdomen  tban  in  the  male.  The  abdomen  is  cylindrical,  gradually  taper- 
ing from  the  sisth  segment'.  The  rose-red-colored  ovipositor  consists  of 
a  cylindrical  basal  joint  and  a  one-thiid  longer,  posteriorly  roaii<le<l, 
abort  haired  terminal  joint.  The  genital  oriflce  is  not  at  the  end  of  the 
ovipositor,  but  below  at  the  hind  margin  of  the  basal  joint.  The  very 
convenient  position  of  the  terminal  joint  for  the  fertilization  of  eggs 
while  passing  out  of  the  parent  leads  us  to  nuggest  the  presence  in  it  of 
a  "seminal  receptacle."  The  great  flexibility  of  the  last  segment  allows 
the  female  fly  to  direct  the  ovipoaitor  downward,  which  can  best  be  ob- 
served in  the  moment  of  ovipoaitiou.  Ko  trace  can  be  found  of  certain 
small  lamelltB  usually  occuring  in  galt-gnata  at  the  abdominal  end. 

Loew,  in  his  monograph,  states  as  an  artificial  character  of  the  gall- 
gnats  :  •' 

Bud;  long,  oylindrioal.  Lega  sleuder,  tibin  al-ways  unarmed,  olaws  weak,  0DI7  one 
claw- cash  ion.  Wings  large  aiid  broa.d,  without  appeudsge,  with  three  to  live  langl- 
tadinal  and  Bcarcely  one  trauHverce  rein,  whicli  ia  placed  between  (he  flist  and  Mcoud 
loDgiladinal  veins;  wing-margin  ciliate,  with  but  seven  sectloQs;  aarface  of  wing  lU 
over  with  long  or  shorter  intermingled  with  longer  piloeity. 

By  a  glance  at  the  above  description  the  family  character  will  he  re- 
cognized. Our  insect  is,  therefore,  really  a  gall-guat.  As  the  flrat  tarsal 
joint  ia  the  shortest  and  no  ocelli  occur,  the  insect  belongs  to  that  groap 
of  gall -gnats  which  comprises  the  two  genera  Ceddomyia  Heig.  and  Lati- 
optcra  Meig.  (escluding  the  species  with  non-abbreviated  flrat  tarsal 
joint).  Only  the  flrst  longitudinal  vein  of  the  wings  approaches  more 
the  anterior  margin :  therefore  the  i  nsect  belongs  to  the  genns  Cectdo- 
myia.  Winnertz  subdivides  this  genusinto  eight  subgenera.  The  run- 
ning ont  of  the  second  longitudinal  vein  before  reaching  the  end  of  the 
wing  and  the  nearly  equal  number  of  autennal  joints  in  both  aexes 
allots  our  insect  strictly  to  the  sabgeuuB  Gecidomyia, 

\  3. — WlKTER  aENERATION. 

The  period  from  the  egg  np  to  the  imago  occurs  in  the  life  history  of 
this  insect  twice  anuually,  i.  e.,  the  fly  appears  in  two  generations  every 
year.  That  we  besides  this  have  to  diatinguish  also  another  hitherto 
overlooked  case  I  shall  demonstrate  at  the  end  of  this  paragraph.    At 

Ereaent  we  will  speak  of  that  generation  which  is  produced  by  the  flies 
atching  in  the  fall.  We  will  call  it,  since  it  belongs  to  the  oold  season, 
the  winter  generation. 


lolut  or  oaa  less. 

tTbe  gmoll  nlTlet  connfrtlnii  both  lenalnal  JdIdIs  «c  i 
•nDm.  BO  IbBi  111!  mtfaer  riimcnlt  to  l«ll  Thc-th^r  Iheie  a 
the  followtDji;  remark  will  be  of  adTauIajte :  Where  Rt  l^i 
for  Itso  JolnU ;  -nhere  this  could  not  be  foanrl  t  iict^eiiLeil 

Siilmpa  rccsUrd  tl.e  pniMibtlitj  of  two  connate  joluH.    It  often  ocrnri  that  Bomo'jolbts  nay  bo  inb- 
Tldod  by  a  onnatriction  iolo  two  iDiallpr  Jainle.    lliit  nio<liflcnt!ou.  h  coDBcqni'ncc  of  nwchulul 
pT«>Bureorof  haTlDebeeiidrle<l  ap  alter  deaib,  will  never  leuve  tbe  obturrcrlD  doobc  u  tolbiir' 
nnmbcr  of  anteonDl  joints  wben  be  oonaiden  tbeir  noimal  proportion  o[  lenEth  and  llie  maiiBH 
whivb  they  are  linked  toietber. 
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i.— The  egg.  (Fig.  1,  2.) 

I  bave  observed  the  act  of  copalatiou  in  oar  gall-gnat  several  times. 
On  the  6th  of  September  1  brought  to  a  female,  hatched  early  in  the 
morning  of  the  Bame  day,  a  male.  The  female  eat  qnietly  on  the  wqII 
of  the  cage  and  soon  retracted  the  prolmdiug  ovipositor  up  to  near  the 
terminal  joint.  After  the  male  had  Sown  for  a  while  around  the  female, 
he  alighted  on  her,  bending  his  abdomen  downwards,  embracing  the  ovi- 
positor with  his  claspers,  thns  reaching  its  orifice  from  below.  Copula- 
tion-was repeated  in  short  intervals,  each  lasting  from  one  to  twominuteci. 
After  this  the  male  was  captured  and  a  tender  wheat  spront  Jost  taktn 
from  the  soil  was  placed  to  the  female.  After  a  good  half  bonr  the  fly 
ascended  on  the  introdaced  plant  and  deposited  eggs  on  the  sarface  of 
several  leaves.  With  the  bead  directed  toward  the  tip  of  the  leaf,  she 
slowly  walked  diagonally  up,  after  each  short  pause  depositing  two 
eggs  between  the  intervening  spaces  of  two  successive  longitudinal  leaf- 
TeiDB,so  that,  though  the  eggs  were  placed  in  a  parallel  position,  one  of 
them  was  a  littl&  ahead  of  the  other.  It  could  be  distinctly  ob- 
served daring  the  act  how  the  egg  each  time  was  expressed  by  the  ovi- 
positor. After  removal  of  the  plant  a  few  others  were  substituted, 
which  were  likewise  beset  with  eggs  by  the  insect,  wherein,  although  the 
piocess  was  analogous,  a  deposition  of  eggs  in  pairs  did  not  always  oc- 
cur.   In  all  I  counted  83  eggs  deposited  by  the  female. 

Id  all  cases  observed  the  number  of  eggs  deponited  by  one  female 
were  more  than  80  and  less  than  100.  1  reached  this  result  either  by 
placing  sprouts  under  the  glass  globe,  as  long  as  any  eggs  were  depos- 
ited, or,  instead,  a  whole  bancb  of  sprouts,  prepared  for  it  in  a  flower- 
pot, was  covered  with  a  glass  globe  and  the  fertilized  female  introduced.* 
After  the  Sy  has  attended  to  the  care  of  her  ofiTspring,  death  follows 
both  sexes  within  a  few  hours. 

The  egg  has  a  length  of  0.3"""  and  a  diameter  of  0.08"" ;  it  is  cylin- 
drical, rounded  on  both  ends,  smooth,  transparent,  very  faintly  light 
brown  or  furnished  with  several  red  dotfi,  which  are  often  confluent  to 
a  single  dot,  disappearing  in  a  few  hours,  permanently  changing  color 
into  brown  red. 

If  we  hold  the  leaves  on  whichourgall-gnathasdepositedeggs  to  the 
light  the  latter  become  conspicuous  by  a  red,  silken  huej  but  if  the 
hatchingof  the  maggots  has  already  taken  place,  we  notice  in.  the  small 
valleys  between  the  longitudinal  nerves  &mall  excavations;  the  former 
position  of  the  ovules  and  the  remaining  egg-skins  appear  aa  elongate 
white  dots. 

Owing  to  the  very  minute  size  of  the  eggs  their  gathering  in  the  field 
is  very  difficult  even  to  an  experienced  eye.  An  examination  of  the  leaves 
with  the  magnifying  glass  requires  much  patience  and  endurance.  I 
therefore  preferred,  with  a  view  of  finding  eggs,  to  examine  a  larger  quan- 
tity of  sprouts  of  a  fletd,  in  whose  neighborhood  the  fly  formerly  occurred 
in  multitudes,  and  have  in  this  case  not  only  easily  found  them,  but  have 
also  found  their  arrangement  to  correspond  with  what  has  been  stated 
above. 

Aa  to  the  length  of  time  from  the  deposition  of  the  egg  up  to  the 
batching  of  tb^  maggot  I  cau  communicate  some  observations.    Those 

wblob  tie  prlndpally  porlly 


ii^tund,fiiUv  eeiartd  ludiTtiluli  ot  both  •»«  an  the  euanilol  m; 
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spronte  affected  'with  the  eggs  of  the  insect  of  September  6  soon  recov- 
ered after  replautiug  them.  From  6  a.  in.  till  9  p.  m.  the  temperature 
was  marked  every  three  honre,  and  with  regard  to  the  then  also  nightly 
mild  fall  weather  1°  B^aumur  less  than  the  average  temperature  at  9 
p.  m.  and  6  a.  m.  was  accepted  for  the  omitted  nocturnal  observations. 
The  hatching  of  the  maggots  took  place  on  September  14,  eight  days 
after  oviposition.  From  the  stated  temperatures  and  the  snm  of  observa- 
tions (nightfi  taken  into  acconnt),  the  average  temperatnre  of  those 
eight  days  was  10.5°  B^aamnr  [55.fi  F.],  How  mach  more  the  develop- 
ment of  the  maggot  from  the  egg  coald  be  accelerated  by  increased  tem- 
peratnre, eggs  obtained  October  5  yielded  a  striking  verification :  the 
maggot  so  rapidly  developed  in  a  warm  room  that  they  left  their  egg- 
skins  as  soon  as  the  third  day. 

The  freshly-hatehed  maggots  very  slowly  wander  downward  in  the 
longitudinal  valleys  between  the  leaf-nerres.  Their  motion  can  only 
be  noticed  by  looking  at  them  for  a  long  time,  especially  by  means  of 
a  magnifying-glass.  Several  honra  pass  before  the  maggot  reaches  the 
base  of  the  leaf.  After  passing  the  latter  the  maggot  disappears,  and, 
as  we  find  by  examining  the  sproat,  continnes  to  wander  in  the  interior 
down  to  near  the  root,  to  take  from  this  time  ite  permanent  seat. 

2.  The  maggot.    (Fig.  3  to  13.) 

The  ground  color  of  the  larva  is  white,  bat  when  the  maggot  has  jost 
left  the  egg-skin  it  shows  interiorly  a  flaky  appearance,  which  in  the 
course  of  fUrtber  development  forms  the  so-called  adipose  body,  and 
which  is  trajected  by  a  free-moving  red  liquid,  by  which  the  maggothas 
now  a  reddish -yellow  look.  In  the  movements  of  the  maggot  this  red 
liquid  accumulates  in  certain  ])lace8  of  the  body  in  laeunes,  therebj; 
producing  the  blood-red  spots  which  appear  here  and  there  on  the  body. 
The  maggot  is  now  elongate-oval,  bead  end  pointed,  surface  bald  and 
finely  wrinkled.  Its  length  an  hour  after  hatching  is  0.11°™,  three  times 
its  width,  but  on  the  third  day  already  0.32*°™,  five  aud  a  half  times  its 
largest  diameter.  Of  the  subsequent  developmental  phases  scarcely 
anything  more  is  to  be  said  than  that  the  maggot  gradually  acquires  a 
more  elongate  form,  and  that  the  segmentation  of  the  body  becomes 
more  distinct. 

The  maggot  fonnd  in  the  beginning  of  November,  in  winter  rje,  Iny 
bead  downward,  just  above  the  base  of  the  roots.  The  maggot  had  a 
length  of  about  3"".  It  was  white,  laterally  transparent,  the  adipose 
body  of  a  yellowish-white  color.  Faint  lateral  emarginations  showed 
fourteen  body  segraentSr  of  which  two  belong  to  the  head,  three  to  the 
thorax,  and  nine  to  the  abdomen.  On  each  side  of  the  fleshy  mouth  pro- 
truded a  likewise  fleshy  sensory  point.  The  extremely  small  stigmata 
could  be  seen  on  the  prothorax  and  the  first  eight  abdominal  segments. 
The  motions  of  the  maggot  were  so  insignificant  that  they  could  be  re- 
vealed only  by  the  aid  of  a  microscope.  The  retracting  of  the  head  was 
spyglass-like  in  two  motions.  AH  sprouts  on  which  the  maggot  was 
foand  were  either  decayed  or  visibly  sick  ;  their  yellow-brown  color  much 
contrasted  with  the  vivid  green  of  their  healthy  neighbors. 

The  sowing  of  the  winter  rye  begins  here  and  in  the  immediate  neigh- 
borhood of  my  dwelling,  especially  owing  to  economical  reasons,  not 
before  the  20th  of  September;  that  of  wheat  still  later.  If  this  suffi- 
ciently demonstrates  why  the  gall-gnat  used  to  be  found  in  rye  only 
and  not  also  in  wheat,  the  question,  however,  was  significant:  where 
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do  the  flies  deposit  their  egga  beforetheAppearance  of  the  winter  cropt 
As  1  luokedfor  a  longtime  in  v^tiii  for  the  maggots  of  this  hard-presaed 
insect,  I  was  about  leaving  the  greater  part  of  the  brood  pitilessly  to 
its  fate;  bnt  I  was  very  soon  convinced  of  my  mistake.  Asia  well  knovn, 
the  farmer,  to  his  sorrow,  often  observes  on  tlio  barley  that,  in  harvest 
time,  the  greater  quantity  of  the  straw  breaks  a  little  below  the  ear, 
which  soon  di»<seminate8  its  contents  or  drops  ott'  entirely.  If  the  soil 
is  loose  and  rich  in  hamns,  it  will  cover  itself,  especially  wlien  favcu-ed 
with  someruin,in  a  short  time  with, voungsprouts,oftenattaiuiug  consid- 
erable growth  in  the  late  fall,  and  tLese  I,  as  tho.y  appear  after  harvest- 
ing, will  briefly  call  "  barley  aftergrowth."  And  indeed  our  flies  have 
chosen  this  "altergrowth,"  being  pressed  to  oviposition,  and  attacked 
especially  those  fields  in  whose  immediate  neighborhood  the  maggots 
previously  appeared  iu  nnmbers,  so  that  not  a  single  stalk  remained." 

Owing  to  this  interestiog  discovery  at  the  end  of  November  I  gavenp 
tbe  further  exaniinatioD  of  the  maggots  occnrring  in  rye,  and  followed  all 
the  more  dUigently  the  development  of  the  easy  obtainable  material 
on  the  so-called  attergrowth.  Th6  mild  first  part  of  December  favored 
me  in  finding  the  maggots.  I  shall  now  allude  to  the  developmental 
sttiges  of  the  maggots,  which  however  appeared  more  near  each  otiier 
Uian  after  each  other. 

The  maggots  discarded  their  former,  more  stretched,  nearly  cylindri- 
cal form,  the  shape  now  again  approaching  the  originally  elongate  egg- 
form  of  the  earliest  state.  This  more  robust  look  was  evidently  due  to 
the  coDsiderablo  development  of  the  adipose  body,  which  in  most  of  the 
specimens  was  distingniuhable  as  a  snow-white  mass  from  the  remain- 
der of  the  more  transparent  body.  The  segmentation  was  less  distinct 
thanintheformerlyexaminedmaggots,  as  the  sides  scarcely  showed  any 
%margi nations.  Viewed  from  above,  the  head  of  the  maggot  seemed  to 
have  disappeared,  allowing  bat  twelve  segments  to  be  counted ;  on  the 
ventral  sideof  the  first  thoracic  segment  the  firat  cephalic  ring  was  rep- 
resented by  a  small  protuberance,  and  the  posterior  segment  was  suf- 
ficiently indicated  by  a  shallow  groove,  which  usually  connected  with 
the  snture  between  the  first  two  thoracic  rings. 

In  the  least  developed  maggots  the  yellowish  white  ailipose  body  ap- 
peared on  both  sides  in  connecting  portions,  so  that  transparent  por- 
tions could  be  seen  only  in  the  vertical  line  of  the  longitudiual  axis,  in 
whicfa  portions  the  greenish  contents  of  the  intestine  were  visible.  Sev- 
eral times  in  placing  snch  a  maggot  in  a  drop  of  water,  tenderly  strok- 
ing it  with  a  camel's  hair  pencil,  a  number  of  green  corpuscles  soon, 
swam  in  the  water,  evidently  issuing  from  the  intestine  of  the  maggots 
I  take  these  cori>use1es  to  be  chlorophyll  grannies  which  the  maggot 
takes  in  with  the  cellular  juice.  Esperieoce  that  the  green  intestinal 
contents  of  such  alcoholic  specimens  decolorizes  atrengthens  me  in  this. 
belief.  I  did  not  succeed  by  any  means  in  compelling  the  maggots  re- 
fetred  to  to  protrude  the  invaginated  head.  As  the  maggot  nndoublcdly 
still  takes  nonrishment  in  this  developmental  phase,  but  closely  ap- 
proaches its  full  growth,  it  is  assumed  that  the  retraction  of  the  head 
takes  place  at  the  moment  of  separating  it  from  the  plant,  and  that  in 
the  extremely  slow  maggot,  when  once  disturbed  in  its  life-liabit,  tlie 
assumed  condition  is  retained. 

A  second  portion  of  maggots  distingnishes  itself  by  the  entire  want 

a  gnat  atlnctlDn  fnr  thr  film  ofariKbb«rtiift>n'>*t^  field*,  ktpeoial 
_-.lfl3  on  vhlfb  T  jTCTlonAly  oon]d  ■«•  do  Inceof  Ui«iiiiiflat  Ujamag- 
in  tbe  knecgTDwtb. 
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of  traTiBverse  grooves ;  the  bodysegmenta  were  hnt  partially  indicated 
by  sligbtly  blnlBli  transverse  lines.  The  colored  liquid  conceutrated  in 
the  dorsal  vessel  was  yellowish-green  on  account  of  the  tmderlying  ia- 
testjne.  The  head  was  here,  as  in  all  forms,  retracted.  The  maggot  at- 
tains with  this  stnge  the  maxiinnm  of  its  size,  tl)erefore  taking  no  more 
nourishment.  All  its  motions  and  bodily  modifications  henceforth  go 
on  within  its  integument.  Therefore  an  importaitt  epoch  in  the  life-his- 
tory of  the  maggot  is  herewith  concluded. 

To  this  connective  and  transitory  form  belong  those  maggots  which 
produced  by  contraction  in  the  direction  of  thelongiludinnl  axis  a  par- 
tial separation  of  the  external  skin,  alao  those  which  were  no  more  in 
connection  with  this  skin.  The  period  of  psendo- pupation  begins  with 
this  moment.  The  dead  external  skin,  excluded  from  the  life-functions 
of  the  organism,  becomes  now  a  protecting  cover,  within  which  the  mag- 
got undergoes  the  transformation  into  the  real  pnpa  and  imago.  Through 
this  still  white  cover  we  recognize  tlie  scarcely  changed  maggot,  and  ia 
the  latter,  especially  on  removing  the  external  shell,  we  recognize  the 
reddish -yellow  or  red  dorsal  vessel  and  the  snow-white  adipose  body, 
which  later  becomes  separated  according  to  the  segments  into  more  dis- 
tinct sections.  In  consequence  of  that  contraction  of  the  maggot  an 
empty  spnce  is  produced  at  both  ends  of  the  shell.  The  shell  on  somn 
specimens  has  already  assumed  a  yellow-brown  color  and  denser-con- 
sistency. The  anterior  end  of  the  shell  plainly  exhibits  a  curvature 
and  a  protuberance  as  a  remainder  of  the  retracted  mouth,  aa  a  sign 
that  the  month-parts  were  not  excluded  in  the  late  change.  I  owe  it  to 
a  lucky  chance  to  have  had  once  the  opportunity  to  see  through  the 
still  slightly  colored  shell  of  such  a  maggot,  which  pushed  the  front  part 
of  the  body  back  and  forth,  not  only  the  head  with  the  palpi,  bat  also 
to  observe,  how  in  each  forward  push  the  month-parts  fcn  tered  behind  the 
mentioned  protuberance.  The  position  of  the  head  therefore  fhlly  cor- 
responds with  that  of  the  protuberance.  On  the  light-brown  shell  we 
eau  better  see  the  punctured  transverse  lines  lining  each  body-segment 
than  later  in  the  dark-brown  pupa. 

The  rye  sprouts  infected  by  our  gall-gnat  and  examined  in  November 
and  December  have  taught  me  that  very  likely  none  of  those  sprouts 
have  sufficient  resistance  to  attain  maturity,  therefore  all  succumb  to 
this  insect;  fiirther  on,  that,  as  arnle,  the  full  growth  of  the  maggot 
coincides  with  the  death  of  the  sprout-  The  dead  sprout  for  a  time  ser^'ea 
as  a  protecting  cover,  bnt  after  its  decay  the  enveloped  maggot  imbeds 
.  itself  in  the  soil.  The  latter  supplies  moisture  for  the  preservation  of 
the  maggot,  to  which  the  parchment  like  cover  moreover  fields  8]>ecial 
protection  against  the  drying-up  suu-rays- 

The  young  maggot,  as  arule,  places  i  tself  immediately  above  the  knot 
from  which  the  sheath  of  that  leaf  arises  on  which  the  eggs  were  batched. 
On  sprouts  still  wanting  an  iutemoded  stalk,  the  leaf-sheaths  arise  from 
the  root-head,  therefore  the  maggots  occur  right  above  there.  On  the 
other  hand,  if  the  fly  finds  already  adeveloped  sprout,  it  never  deposits 
the  eggs  on  the  lowest  leaves,  but  on  blade-bearing  ones.  Of  this  I  con- 
vinced myself  on  that  barley  aftergrowth ;  the  mnggots  were  not  all 
the  way  down,  bnt  always  in  the  neighborhood  of  the  two  lowest  knots, 
from  which  it  follows  thattheplantsat  thetimeof  ovipoaitionof  thefly 
had  already  developed  a  stalk.  Therefore  if  the  mnggots  occur  on  the 
young  winter  sprouts  near  the  root,  we  should  nevertheless  expect  to 
eee  a  special  peculiarity  of  the  winter  generation. 
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S.  The  pupa  or  chrysalis,*    {Fig.  14.) 

DariDg  the  winter  we  perceive  no  conspicuons  changes  in  the  envel- 
oped m^got  as  tanght  by  an  examiuatioii  hIUt  removing  the  uhell. 
The  severe  cold  has  redaced  ita  life-functiona  to  a  luinimuin,  recalling 
ita  lite  as  an  egg,  until  the  viviTying  vernal  sun  penetrates  even  its  coffiu- 
like  prison,  awakening  it  from  the  long  apparent  death  to  new  activity. 
The  insect  »t  the  time  is  still  in  its  larval  state,  which,  however,  it  soon 
discards,  entering  the  pupa  state,  by  which  change  the  Inrvarlum  be- 
comes immediately  a  puparium.  The  changes  which  the  insect  under- 
goes during  pupation  advance  rapidly  and  are  accompanied  by  impor- 
tant modifications.  The  protboracic  stigmata  are  substituted  within  a 
few  day  tt  bj:  two  stigmaphora,  andin  the  antennal  region  we  perceive  two 
bristled  organs.  Simnttaneously  the  rudiments  of  the  antennie,  wings 
and  legs  push  forth.  The  color  of  the  insect  in  this  phase  is  still  a 
white  one,  but  already,  after  a  few  days,  the  ventral  surface  assumes  a 
reddish  hue,  which  intensities  with  everj'  snceessive  day,  gradually  atl- 
vancing  toward  the  dorsal  side.  The  red  veins  of  the  future  wings  are 
esjtecially  conspicuous.  All  body-parts  exhibit,  in  the  cour.se  of  about 
a  week,  a  blood-re<l  color.  Finnlly  the  wliite  pupa-shell  is  secreted, 
through  which  now  the  more  (  2 )  or  less  (  S  }  red  body  can  be  traced. 
The  middle  of  April  is  the  time  when  pupation  begins,  but  this  transition 
from  the  larva  to  the  pnpa  is  not  the  same  for  all  maggots,  but  com- 
prises a  term  of  several  weeks,  a  fact  which  should  not  surprise  us  if 
we  consider  that  the  time  of  swarming  and  consequently  also  the  time 
of  hatching  of  the  young  magg^fs  iu  autumn  lasted  over  a  month,  and 
that  the  maggots  occur  in  the  early  part  of  winter  simultaneously  iu 
various  stages  of  development. 

The  pupa-sbell  is  the  substantially  modified  former  larval  skin ;  we 
therefore  shall  recognize  iu  it  the  form  which  the  maggot  possessed ; 
some  time  after  attaining  the  nuiximuni  of  growth  it  separated  itself  from 
the  inclosing  membrane.  Its  length  is  sometimes  scarcely  3""",  but 
in  most  cases  from  4"""  to  5™".  Ita  form  approaches  that  of  a  cylin- 
der with  the  ventral  side  more  convex,  the  posterior  end  blunt,  conical, 
aud  the  rounded  anterior  end  somewhat  bent  downward.  This  bending 
took  place  simnlCaueously  with  the  retraction  of  the  head.  The  upper 
surface  is  smooth ;  very  small  irregularities,  seen  under  the  mici-oscope, 
obviously  originated  in  consequence  of  sbrinking.  The  punctured  trans- 
verse lines  limiting  each  body-segment  are,  on  account  of  the  dark  chest- 
nut color,  seen  under  the  microscope  only.  The  punctures  of  the  trans- 
verse lines  produce  reflections  in  white  and  light  brown  larval  shells 
after  the  removal  of  the  worm ;  the  retlections  recall  the  passing  of  light 
through  very  minute  orifices;  I  regard  them,  therefore,  as  real  pores. 
The  color  of  the  protnl>erance,  being  the  remainder  of  the  sucking 
moutb  of  the  free  larva,  may  be  brown,  yellow,  or  white.  The  shell  has 
lost  its  original  membranous  structure,  becoming  so  brittle  as  to  break 
under  light  pressure. 

Now  in  this  shell  is  the  papa  proper,  which  itself  is  again  enveloped 
by  a  white,  membranous  skiu.  Its  average  length  is  3»>",  As  in 
tlie  Coleoptera  and  Hymeuoptera  its  autennte,  winga,  and  legs  are 
also  enveloped  in  separate  sheaths,  and  so  ingeniously  placed  that  a 
glance  at  such  a  mummy  excites  in  a  mind  susceptible  to  the  beautiful 
not  mortal  fnght,  but  admiration  and  pleasure.    The  wings,  folded  back- 

■Tbia  wonid  be  the  proper  pUce  to  point  ont  the  minDur  of  pupHtlOD  ooaarlDftln  dIptiTH  in  e«a- 
ernl,  nndespccinU;  In  KiUttnats.  Loew  ■  piper  mm  lioned  aboTe  demoDRtntes  thli  very  IntellljienUjj 
tbereTore  lUgMy  recummeml  bU  paper  bi  Onm  flndLog  ipeoUl  intenat  Is  the  pniaeut  mattiir. 
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trard,  resemble  coat-tails,  and  are  placed  nnder  the  distinctly  segmented 
body.  The  antenoal  sheaths  pass  down  on  the  inner  margin  of  the  wines, 
coming  ftom  tlie  vertex.  Between  the  antennie  are  the  paralleYly 
place<1,  ventrally  appreased  leg-sheaths,  innermost  those  of  tbe anterior, 
outermost  those  of  the  posterior  legs,  the  tips  of  which  reach  about 
to  the  sixth  abdominal  segment  On  each  side  of  the  thorax  prob^des 
a  slightly  cnrved,  small  horn — the  breathing  tabes  characteristic  of  the 
gall-gnats." 

Immediately  behind  each  antenna  a  short  bristle  arises  ftom  a  small, 
ronnd  protuberance.  The  chitinous  structure  of  the  nose-shaped  pro- 
cess between  the  bases  of  the  antebnee  seems  to  be  of  some  service  in 
hatching. 

The  mo<1e  of  hatching  I  never  observed  in  tbe  field,  but;  shall  state 
here  ray  observations  made  at  home.  As  soon  as  tlie  ptipa  has  matnred 
it  tnms  around,  head  downward,  and  fills  out  with  its  abdomen  the 
hitherto  empty  part  of  the  pupa-case.  Thus  propped,  it  raises  the  out- 
wardly placed  dorsal  aide  of  the  abdomen  and  cracks  the  shell ;  a  trans* 
versexlit  has  formed  nBuiLllythronghtheeighth  and  ninth  segment.  Tbe 
various  body-parts  are  yet  so  soft  and  flexible  tbat  they  can  thus  be 
bent.  TSow,  as  the  insect  props  tbe  chitinous  frontal  process  against  the 
tthell  and  presses  the  body  toward  the  formed  elit,  the  latter  widens  and 
allows  the  anterior  part  of  the  insect  to  pass  throngh.  After  a  short 
recreation  from  the  great  work,  a  few  stretchings  and  jerks  suffice  to 
break  the  thorax  of  the  shell  longitudinally.  A^ain  comes  a  short 
pause:  head  and  thorax  become  free;  whereupon  the  insect  pulls  forth 
tbe  nntenme,  wings,  and  legs  out  of  their  sheaths,  freeing  itself  entirely. 
The  younf;  fly  now  creeps  to  the  light  and  moves  its  soft,  stick-like 
looking  wings  along  toward  each  other  with  great  rapidity  until  after 
some  fiveminutes  they  are  fully  stretched.  Afl»r  the  tievi  access  of  air 
has  brought  its  drying  and  eolidifyin;;  influence  upon  the  external  mem- 
branes, tbe  fly  finally  submits  to  the  bearing  capacity  of  its  tender 
wings. 

To  remove  any  objections,  as  if  the  narrow  space  between  the  stalk 
and  the  blade  would  not  allow  any  motions  of  tbe  fly,  I  add  that,  at  the 
time  of  hatching,  the  connection  between  the  lower  blades  and  the  stalk 
is  already  sufQciently  loosened  so  that  there  is  no  want  of  space  for  the 
escape  of  the  Sy.  In  this,  perhaps,  is  the  reason  why  the  female  snp- 
plies  the  lower  leaves  only  with  eggs. 

The  process  cannot  essentially  ditfer  from  the  above  in  pnpse  lying 
free  on  tbe  soil:  bnt  as  the  shell  is  finely  movable,  the  hatching  re- 
quires less  force  by  the  insect. 

4.  Tke  per/eeit  inaeet. 

From  the  I7tb  of  December  till  January  2d  the  soil  was  covered  with 
snow;  the  out-of-door  observations,  therefore,  had  to  be  discontinued  for 
a  long  time.  Tbe  subsequent  alternation  of  sunshine  and  dew  (daring 
the  day)  and  frost  (at  night)  proved  to  be  bad  for  onr  crops;  in  some 
districts  over  half  of  the  sprouts  were  killed  within  a  few  days.  Tbe 
sprouts  infested  with  larvae,  formerly  easily-recognizable  (owing  to 
their  discolored  look),  could  not  be  distinguished,  after  the  snow  bad 
melted  away,  from  those  killed  by  frost,  or  if  already  decayed,  no 
pseudo-chrysalids  were  found.  This  was  quite  inopportuue,  as  I  did  not 
collect  any  maggots  in  tbe  fore-winter,  expecting  to  obtain  in  spring  «c- 

*Oo  the  empty  pnpn  sbell  two  lonjr,  bristled  DTgMii,  TunaUynpltslly  wonnil  aboTe,  vbfeh  ippwr 
tn  roDDFet  wttb  tbetnobMl  tnbM  by  ■eui«l,uiM  on(  «f  (Iw  (hom-Hlt,  aUttle  before  the  towHwal 
tdbee.    1  caaDot  aea  Ra  wbat  nee  thej  are. 
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curate  results  aa  to  the  determination  of  the  swarming  time.  With  the 
consciousness  of  having  previoasly  obtained  certainty  as  to  the  actual 
occaireuce  of  the  fly  on  winter  rye  I  became  contented  to  make  use  of 
the  occurrence  on  barley  aftergrowth.  On  fields  with  young  clover  the 
straw  of  this  aftergrowth  preserved  for  a  rather  long  period  the  pseudo- 
chryualids  I  gathwed  about  the  middle  of  March.  The  result  is  tabled 
as  below : 
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An  esplauation  of  the  table  is  scarcely  necessary.  We  again  notice 
apretwoderanceof  females  over  the  males;  12  females  have  2+15,  four 
females  2+14^  and  only  two  2+lfl-jointed  anteunse.  Of  the  nine  males 
five  specimens  have  2+15  joints,  only  three  2+16,  one  2+ Id-join tcil 
antennae.  lu  regard  to  the  former  table,  comjirising  more  individuals, 
the  formula  2+16  must  be  held  as  the  normal  number  of  the  male  au- 
tenual  joints. 

Before  answering  the  question  as  to  the  duration  of  the  spring  swarm- 
ing time,  I  draw  tJie  attention  of  the  reader  to  a  discovery  mentioned  at 
the  beginning  of  this  paragraph.  I  visited  on  March  23  a  field  with 
young  clover,  which  had  been  sown  between  winter  wheat  of  last  year, 
of  which,  therefore,  only  the  stubble  was  left.  On  the  latter  I  discovered, 
with  no  little  surprise,  pseudo-pupfe  of  our  insect,  which  on  closer  in- 
spection proved  to  be  alive.  Investigations  during  several  successive 
days  always  only  revealed  such  covered  maggots.  On  April  2  I  found 
also  some  pnpte  proper  on  the  same  field ;  two  days  afterwards  pupse 
only.  That  tlie  insects  so  rapidly  transformed  into  pupte  I  principally 
ascribed  to  tJie  sudden  warm  weather.  Of  the  impiE  j>rpBerved  in  the 
manner  previously  stated,  the  first  fiy  hatched  on  April  13,  so  that  the 
duration  of  spring  pupation  would  be  twelve  to  fourteen  days.  Up  to 
May  12  the  puxise  yielded  altogether  ten  flies,  t.  e.,  three  males  and  seveu 
females. 
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Some  important  inferences  can  be  drawn  from  tbese  fkcts.  The  mag- 
gots occurring  iu  the  stubble  in  spring  cannot  possibly  belong  to  tlie 
winter  generation,  that  is,  Irom  ecgs  laid  iu  fall;  snth  an  acceptation 
would  not  accord  with  the  manner  of  nourishment  of  tlie  maggot.  We 
therefore  infer  that  some  individuals  of  the  summer  generation,  perhai>3 
owing  to  very  cohl  nights  wliii;h  occurred  a  little  after  October  1,  hiber- 
nated and  then  developed  into  the  iniafjo.  The  manner  of  tlie  wcurrence 
of  the  imago  verifled  this.  The  scythe  was,  on  account  of  the  clover, 
kept  high,  usually  cutringofi'  above  the  dwellings  of  the  maggots,  and 
the  upper  i)art  of  the  bent  stubble  or  the  blade  remaiuiug  alter  the  de- 
cny  of  the  stubble  became  a  proteetiug  coverfor  the  hibernatiuginsect. 
OccasionaJlj  one  or  several  maggots  occurred  amongst  empty  pupa  cases, 
whose  former  occupants,  therefore,  had  been  in  sisterly  relation  to  tbem. 
These  and  several  other  observations  remind  one  so  closely  of  eveu  the 
most  detailed  circumstances  of  the  occurrence  of  the  maggots  during 
the  previous  summer,  as  uotat  all  to  suggest  a  winter  generation. 

Since  at  the  time  when  the  disturbing  external  cause  api>eared,  many 
of  the  insects  certainly  lived  not  in  the  larval  but  in  the  i)npal  state, 
and  yet  oo  papaj  were  ibnnd  in  ,\iHrch ;  it  follows  that  only  the  maggoU 
hibernated. 

We  still  lack  any  special  knowledge  as  to  the  temperature  required 
for  eaeh  of  the  four  life-periods  when  no  cessation  of  developmeut 
should  occur.  This  temperature  is  evidently  in  many  cases  so  unequal 
that  each  snccesaive  state  requires  a  gmdmilly  increased  temperature. 
The  lool^ed-for  opportunity  is  seldom  oft(?red  that  a  larva  in  its  earlier 
stages  continues  to  develoii  at  a  certain  temperature,  while  another 
more  advanced  one  ia  arrested  in'itsgrowthonly  to  resume  growth  again 
at  more  favorable  weather.  Of  this  we  have  in  our  fiy  a  conspicuous  ex- 
ample. The  maggots  examined  at  the  end  of  March  from  the  stubbles 
allowed  as  to  see  nothing  from  which  to  infer  that  they  approached  the 
pupa  statemore  than  those  examiued  the  previous  Sepieniberj  the  latter, 
therefore,  wei-ealready  full-grown,  having  ceased  to  grow  for  the  length 
of  half  a  year.  Not  so  the  maggots  of  the  winter  generation ;  after  they 
ba<l  previously  nudergoue  the  tirst  phases  of  their  larval  state,  they  de- 
veloped during  the  warm  days  between  December  4  and  16  so  rapidly 
that  they  overtook  those  on  stubble,  and  then  began  their  hibernation, 
enduring  in  it  till  March.  From  this  it  follows  that  the  time  of  swarm- 
ing of  those  hibernating  on  stubbles  for  the  greater  part  corresponds 
with  the  actual  winter  generation.  But  if  that  extremely  favorableDe- 
cember  weather  had  not  set  in  the  si^me  could  have  happened,  since,  as 
just  demonstrated,  the  two  kindsofniaggots  do  not  always  conduct  them- 
selves alike  toward  the  temperature  of  the  air;  the  maggots  of  the  winter 
generation  would  in  this  case  have  made  np  m  spring  what  the  winter 
made  them  unable  to  accom]ilish  betbre  the  maggots  on  the  stubble  had 
awakened  from  their  long  slumber.  As  we  hold  to  the  present  facta,  we 
see  in  the  hibernation  on  stubble  the  cause  of  a  partial  prolongation 
of  the  swarming  time,  which  will  certainly  be  transferred  also  to  the 
summer  generation.  Thcrotbre  we  can,  as  is  assumed,  if  we  adjudge 
the  rye-hibernating  insects  a  somewhat  later  swarming  time,  consider 
the  second  half  of  April  and  the  tirst  two-thirds  of  May  as  the  duration 
of  the  spring  swarming. 

The  hibernation  of  the  insect  on  stubble  gives  nsakey  to  a  judgment 
of  the  very  probable  behavior  in  variously  dittering  latitudes.  Since 
the  theory  may  be  considered  valid,  that  the  required  time  for  the  de- 
velopment of  an  insect  remains  the  same  only  under  the  same  external 
couditious,  bat  a  change  of  the  latter  must  necessarily  be  accompanied 
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either  by  an  acceleratiii);  or  retanling  iiiSuenco  upon  the  daration  uf 
development,  our  Sy  will  show  certain  deviatioiia  uuder  different  lati- 
tudes. The  following  holds  for  the  district  of  Folda  (30jo  Nortli 
Latitude):  The  eg^^a  ont  of  which  the  maggots  hiberuatiug  on  stnbbles 
are  produced  are  dcpusited  iu  >Iay;-tho  perfect  iusects  appear  the  fol- 
lowing year  in  April  and  May ;  the  uietamorphosis  of  these  tlies  therefore 
requires  a  whole  year.  On  the  other  liand,  the  flies  issuing  jiist  before 
the  beginiiJDg  of  winter  uudergo  two  generations  in  one  year.  So  we 
have  a  single  and  a  double  generation,  which  will  probably  al^o  hold 
for  the  greater  part  of  uortlieru  Grennaiiy.  Further  on  toward  the 
north,  owing  to  the  earlier  appearance  of  winter,  the  hibernation  of  tiie 
summer  generation  becomes  more  and  more  frequent ;  finally,  near  the 
polar  districts  of  our  cereals,  the  coming  out  iu  fall  bt'oomes  impossible, 
so  that  there  will  occur  but  one  siugle  generatiou.  Ou  the  other  hand, 
iu  the  south  there  might  be  observed  butone  double  goueratiou  long  be- 
fore reaching  the  equatorial  limits  of  oar  cereals. 

That  the  maggots  also  hibernate  on  stubble  of  the  other  cereals  har- 
boring our  insect  nobody  will  question.  For  gathering  maggots  in 
spring  it  is  well  to  choose  fields  with  young  clover,  because  the  stubble, 
under  the  protection  of  the  wild  mustunl  is  then  louger  preserved ; 
furthermore,  as  it  is  well  known  that  wheat  straw  has  more  resistance 
against  the  weather  than  the  straw  of  rye,  and  especially  barley,  wheat 
stubbles  again  dciierve  attention. 

§  4.  Summer  aENEBA.TioN. 

The  metamorphoses  of  the  summer  generation  take,  favored  by  the 
warm  seasou,  a  rapid  course.  The  flies  issuing  iu  April  and  May  find 
plenty  ofthe  food-plants  for  their  ofl'spriug.  Those  of  them  which  passed 
through  the  earlier  stages  ou  winter  cereals  oviposit  again  on  the  same 
kind  of  crop  which  hud  already  raised  a  brood;  but  as  the  biisal  leaves  be- 
gin to  decay,  the  ft-malenowchooses  stalked  oues  for  her  eggs;  but  those 
Sios  which  hibernate  as  maggots  on  barley  aftergrowth  or  on  stnbbles  are 
compelled  to  seek  new  breeding  localities,  in  which  desire  they  strongly 
iucliue  to  winter  wheat.  Ouly  when  the  latter  is  wanting  in  the  neigh- 
borhood do  they  content  themselves  with  spring  cereals,  which  for 
the  purpose  of  the  fly  are  sufiicieutly  advanced  in  May.  The  hatching 
young  maggots,  as  in  fall,  creep  to  the  base  of  the  blade,  where  they 
find  all  therequircmentsforfurtherdevelopment.  Accordiugto  the,  at 
this  time,  more  or  less  advanced  plant,  the  maggots  afterwards  occur 
ou  the  lower  stalk  nodules,  or  immediately  above  the  root  stock.  The 
spring  cereals  usually  overcome  the  attacks  of  the  worms  by  a  luxuri- 
ant, rapid  growth,  as  they,  in  spite  of  the  worms,  advance  on  fertile 
soil.  Toward  the  20th  of  June  the  majority  of  the  maggots  are  lUlI 
grown,  some  of  tiiem  being  theu  already  in  the  pseudo-pupal  state. 

As  the  maggot  hves  on  the  juice  of  the  plaut,  remaining  iu  its  first 
chosen  dwelling,  this  spot  becomes  so  much  loosened  by  extraction  of 
juices  that  it  8bri\'els,  and  the  stalk,  too  weak  to  bear  the  ear,  bends 
over  at  the  first  wind. 

It  happens,  when  a  strong  stalk,  that  one  or  several  maggots  imbed 
themselves,  ou  account  of  their  sedentary  habits,  in  the  soil,  yielding 
substauce  deeply  into  the  cavity  of  the  stalk ;  if  the  spot  then  heals, 
1.  e,,  makes  it  possible  by  luxuriant  growth,  that  the  wound  regenerates 
by  new  cell-formation,  externally  all  traces  of  the  wound  atterwards  dis- 
appear. Whoever  follows  this  process  iu  nature  will  not  wonder,  wheu 
he  iinds  the  pseudo-pupie  in  the  interior  of  the  stalk,  close  to  the  upper 
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end  of  the  respective  knot.  The  batched  fly  in  snch  a  cnse  may  be 
puzzled,  when  the  upi>er  sptice  of  the  stubble  is  shut  ofl'  by  the  next 
knot,  and  no  other  outlet  exists  for  its  escape. 

The  pupa  shells  sticking  to  the  stalks  usually  differ  in  form  and 
sculpture  from  those  occnrring  on  young  sprouts  in  the  neif;hborbood 
of  the  root.  Those  show  a  flattening  below  and  above ;  on  the  surface 
occur  faint  wrinkles  and  tender  longitudinal  lines.  These  and  similar 
deviations  from  the  typical  cylinder-iorm  originate  by  siokiug  together 
and  drying  up  of  the  originally  entirely  membranous  shell. 

Peculiar  malformntious,  such  as  are  usunlly  produced  by  the  attacks 
of  gall-gnat  maggots  on  vascular  plants,  ],  did  not  observe,  at  least 
on  wheat  and  rye,  but  on  barley  aftergrowth  the  spot  where  the  mag- 
got of  our  fly  rested,  occasionally  exhibited  a  knotty  swelling. 

S  5.  The  new  cereal  oall-gnat  as  cosipaeed  with  Cecidoutia 

BECALINA  LOEW. 

The  examinations  of  onr  gall-gnat  hitherto  condueteil  compel  us  to 
a  comparison  with  the  rye  gall-gnat  {Cecidomyia  secalina)  described 
by  Dr.  Loew,  as  for  the  former  we  have  not  yet  found  a  new  scieutiftc 
name.  Loew,  in  the  preface  of  his  paper  "  Uie  ueue  Korumade  '*  [The 
new  Corn-maggot],  states  it  as  his  pnncijml  iiurpose,  to  give  his  observa- 
tions on  the  rye  gall-gnat  such  a  direction  that  the  hitherto  frequent 
confounding  of  the  maggot  with  other  larvte  shall  be  avoided,  and 
that,  on  the  other  hand,  a  full  knowledge  of  the  developmental  his- 
tory and  biology  of  the  insect  shall  be  obtained,  as  neeesjiary  to  euer- 
geticiilly  fight  against  this  enemy  of  the  crops.  It  is  evident  that  the 
paper  does  not  pretend  to  be  a  complete  monograph  of  the  rye  gall- 
gnat-.  The  want  of  illustrations  of  his  described  insect  shows  this 
likewise.  The  few  observations  known  about  the  fly  at  the  time  of 
writing  the  pai>cr  the  author  utilized  for  his  description,  throughout 
showing  a  good  authority  on  gall-gnats. 

What  Lnew  states  on  the  biology  and  the  characters  of  his  rye-gnat 
agrees  even  in  the  most  minute  details  with  my  experiences  on  the 
above  described  gall-guat,  so  that  it  is  not  necessary  lor  me  to  give  proof 
of  the  unity  of  his  with  our  species.  I  arrived  at  a  diverse  result 
only  in  regard  to  a  few  rather  irrelevant  points.  Thus,  for  instance, 
Loew  calls  the  color  whitish  in  middle  bf  October :  at  that  time  J  only 
found  the  external  surface  to  be  so,  the  inner  reddish-yellow.  Other 
diflerences  relate  almost  esclusiycly  to  the  coloration  of  some  parte  of 
the  body  of  the  female  (the  male  was  unknown  to  Loew).  Kot  too  nincb 
stress  should,  I  think,  bo  put  on  those  latter  difterences,  as  the  judg- 
ment of  color  depends  nowadays  upon  subjective  conceptions  and  on 
diverse  causes.     - 

I  have  yet  to  add  that  the  pnpte  of  his  Ceciiiompia  secaKna  sent  to  me 
by  Loew  perfectly  agree  with  those  of  our  gall-gnat,  which  is  again  an- 
other proof  of  the  identity  of  his  species  with  ours. 

i  0.     COMPAEISOH    OF  CECIDOMYIA  SECALISA  LOEW  WITH  CeOIDO- 
MYLA  DESTKUCTOE  SAY. 

In  most  standard  zoological  books  we  find  a  pnll-gnat  mrntioncd,  nsually 
under  the  name  of  Hessian  fly  [CeciAomyia  Jentrtictor  Say),  whitih  for  a 
long  time  has  caused  great  devastations  in  wheat  in  North  America. 
The  devastations  were  in  some  districts  of  the  United  States  at  timeH 
so  great  that  the  thought  of  giWng  up  wheat  culture  was  entertained.* 

t,  Jahredwrlobt  iiber  die  TerhudliugeD  dai  Aokar- 
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Dr.  Asa  Fitoh  hastboronghly  revised  what  lias  been  stated  on  tlie 
Hesaiau  fly  in  various  works  and  journals,  lias  connected  the  most  im- 
portant fauts  witli  iiersonal  observations,  and  has  worked  u]>  the  eutire 
material  known  about  this  insect  in  his  paper,  "  The  Hessian  tly ;  its  his- 
tory, character,  transformations,  and  habits,"  in  the  Ami'iican  Journal 
of  ARTicnlture  and  Science,  vols.  IV  and  V,  Albany,  1846.  After  sev- 
eral vain  endeavors  to  obtain  this  paper,  which  is  rare  in  Germany, 
from  a  bookseller,  I  finally  received  it  fi-om  Dr.  Dohm,  in  Stettin. 

Loew  compared  his  rye  gall-gnat  with  Fitch's  Hessian  fly,  and  found 
differences  partly  dae  either  to  manner  of  life  or  to  a  knowledge  of  dif- 
ierent  stat<;s  of  development  in  both  flies,  and  therefore  regarded  them 
as  different  species.  My  examinations  of  our  gall-gnat,  whose  identity 
^ntll  Loew's  C.  secalina  I  stated  in  the  preceding  paragraph,  enable  me 
to  scrutinize  the  specific  difl'erences  of  the  author  of  "  Die  neue  Korn- 
made." 

Loew  says :  "  That  the  whole  life-hiatory  of  the  Hessian  fly  closely 
agrees  with  that  of  onr  rye  gall-gnat  is  obvioas ;  but  it  would  be  hasty  to 
see  in  this  accordance,  which  in  so  closely  allied  species  cannot  be  ex- 
pected otherwise,  a  proof  of  the  identity  of  the  two  species.  Moreover, 
we  find  some  trifling  diQerences.  Cecidomyia  destructor  almost  exclu- 
sively attacks  wheat  only ;  our  rye  gall-gnat  has  hitherto  been  found  on 
rye  only." 

In  §  3, 2, 1  stated  that,  according  to  my  observations,  the  winter  gen- 
eration in  oar  districts,  too,  besides  its  occurrence  on  barley  after- 
growth, could  be  fonnd  on  rye  only.  This  is  explained  by  the  ciix;um- 
stance  that,  as  previously  mentioned,  the  sowing  of  winter  wheat  in  our 
districts  is  done  when  the  swarming  time  of  the  insect  is  almost  pant. 
If  our  farmers  ga.ve  up  the  hitherto  practised  late  sowing  of  winter 
wheat,  the  fly  without  doubt  would  principally  choose  wheat  for  its 
domicil,  such  being  actually  the  case  in  the  neighboring  districts  of  the 
fihiiu  Mountains,  where  wheat  is  only  protected  against  the  cold  by 
earlier  sowing.  lu  America  wheat  is  attacked  by  the  insect  mainly  in 
the  fall ;  by  the  general  practice  of  early  sowing,  the  attacks  of  the 
wbeat-midfie  [Cecidomyia  trUici,  Kirby)  are  avoided.  The  fact  that  the 
insect  infests  mainly  wheat  everywhere  nnder  the  same  conditions,  evi- 
dently shows  a  certain  fondness  of  the  ilyfor  this  cereal,  on  account  of 
which  wheat  must  he  consideredas  the  best  adapted  food-plant  for  the 
maggot.  What  Loew  states  regarding  the  occurrence  and  life-history 
of  the  summer  generation,  he  infers  by  analogy  with  the  Hessian  fly 
and  other  gall -gnats  known  tohim,  hence  it  follows  that  at  that  time  he 
was  not  yet  acquainted  with  this  ae<:ond  generation.  I  am  therefore 
inclined  to  believe  that  later  observations  led  him  to  the  conviction 
that  the  sole  occurrence  in  rje,  purely  due  to  externnl  causes,  cannot 
in  the  least  be  a  characteristic  point  by  which  the  formation  of  a  new 
species  would  be  justified. 

Further  on  Loew  says :  "  The  maggots  and  pupa;  of  the  winter  gen- 
eration of  C.  deatrvctor  are  said  to  occur  always  only  just  above  the  up- 
t»er  end  of  the  root-stock  ;  those  of  the  rj'e  gaU-gnat  are  usually  some- 
what higher  ap." 

From  what  has  been  said  above  about  the  domicil  of  the  maggots  and 
the  resting-place  of  the  pupte  in  general,  this  alleged  difference  loses, 
as  a  malterof  course,  all  meaning. 

Concerning  the  imago,  Loew  says : 

Of  the  American  (H^Bslan)  fly,  1  hare  not  ^et  seen  any  epeciinena;  tliey  are  wanting 
in  any  of  onr  entomolo^cal  muBenm  colleclioDB,  nor  could  I  And  nny  ia  private  col- 
lectMua.    As  to  any  diflerences  between  uurrye  gall-gnat  uid  the  Heiuiian  fly,  I  must, 
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tborefore,  adhere  to  the  illiietratioDe  uid  deseriptiona  given  bj  Aw  Fitcb,  He(«  I 
find  alrciuly  a  couBpicuous  dilfeKnce  iu  the  shape  of  the  brown  shell  BDrrountliDg  the 
pu[ia  proper;  its  case  ie  less  c.vliuclricul  and  comparatively  broader  than  iuourrye  gall- 
Kuat,  also  uioro  pointed  on  the  tuperiug  end,  while  iu  onr  species  it  is  blunt,  couicaL 

Special  reference  vas  made  to  tlie  description  and  illustration  of  tbe 
Hessian  fly,  and  I  take  tlie  opportunity  to  tender  Ur.  Fitcli  my  tttnuks 
for  his  meritorious  work.  Fitcb'a  paper  on  tlie  Hessian  fly  is  indisput- 
ably a  highly  im]>ortant  one,  being  intelligent  and  attractive,  exhib- 
iting greiit  learuing  and  accuracy  in  this  matter.  Everybody,  iu 
perusing  the  same,  must  assent  to  this  judgment  regardiug  the  disser- 
tation as  a  whole.  Entering  into  tbe  details,  however,  we  are  not  always 
so  fully  satistled.  I  may  instance  bnt  one  point:  In  our  maggot,  as  iu 
all  gHll-guat«,  especially  in  the  earlier  stages,  we  can  very  plaiuly  distin- 
guish 14  body- segments.  Whoe\'er  follows  tbedovelopmeut  of  the  mag- 
got pace  by  i>ace  through  all  phases  will  always  find  H  segments,  and 
will  even  see  in  the  pupa  shell  iu  the  punctured  trausverse  lined  the 
formerly  distinctly  separated  segments.  Fitch  conuta  on  the  maggot 
before  attaining  full  gixiwih  but  12,  and  in  its  later  stages  even  only  9 
body -segments.  I  cannot  understand  how  he  obtAiued  this  result,  eveu 
if  he  had  but  a  closely  allied  form  to  study.  Let  us  now  return  to  our 
theme. 

Fitch  calls  the  insect  in  that  period  during  which  it  is  encased  (maK- 
got  aud  pupa)  shortly  '•  flaxseed."  This  term  should  doubtlessly  remii'd 
us  of  a  similarity  with  this  well-known  seed.  This  results  from  a  cita- 
tion by  Herrick,  concluding :  "  In  five  or  six  weeks  (varying  with  the 
season)  the  larva  begins  to  tuni  brown,  aud  soon  becomes  of  a  bright 
chestnut  color,  bearing  some  resemblance  to  a  flax  seed."  Iu  another 
place  the  author's  own  words  are:  "Though  much  less  flat  tliau  a  flax 
seed,  its  resemblance  in  color,  8iz< ,  and  form,  to  that  familiar  object,  is  so 
striking  as  at  once  to  be  remarked  by  every  one."  To  what  iu  the  Amer- 
ican species  does  the  whole  similarity  of  the  papa  case  with  the  (lax 
seed  relate!  It  relates  only  to  color  and  size.  Fitch  meaning  perhaps 
only  its  length;  tbe  restriction  of  the  (lefluitiou  "form"  by  the  words 
"  much  less  flat "  perfectly  neutralizes  and  nullifies  it  If  we  now  apply 
the  comparison  to  the  shell  of  our  gall-gnat,  we  must  acknowledge  that  it 
does  not  agree  either,  since  the  similarity  of  the  shell  to  a  flax  seed 
relates  ouly  to  color  and  perhaps  aUo  to  length.  That  difl'ereuce  is 
greater :  the  shell  is  scarcely  half  as  broad  as  a  flax  seedj  never  ou 
either  side  ao  flattened  as  that,  the  i>ointed  posterior  end  m  no  case 
beaked  like  that  eud  of  the  flax  seed  out  of  which  the  radicle  comes 
forth  iu  germioatiou.  From  this  we  see  that  the  shell  of  our  insect  has 
neither  a  greater  nor  a  lesser  similarity  to  a  flax  seed,  as  attributed  to 
the  American  species  by  the  above-mentioned  two  authors. 

Fitch,  in  the  beginning  of  his  paper,  i>ut8  the  expression  _^ax  teed 
always  in  iuverted  commas.  Alight  he  not  by  this  have  indicated  a 
popular  term,  which  he  retained  for  the  sake  of  easier  comprehensiou,  as 
a  concession  to  his  countrymen  in  his  paper  1  Finally  we  will  also  com- 
pare the  illustrations  o  aud  n  given  with  this  description.  How  little  do 
they  agree  with  it,  or  even  with  flax  seed  I  Une  might  think  the  fruits 
of  Varex  vesicaria  L.  were  pasted  to  the  wheat  stalk. 

Dr.  Loew  says,  further  on : 

In  the  description  of  the  perfect  insect  the  antenna!  ore  Raid  by  Filch  to  be  sixteen- 
Joiuted,  while  iu  all  my  siiecimeua  <  2 )  of  the  rye  gall-gnat  they  aru  eigb teen-Jointed. 

The  description  of  the  female  given  by  Fitoh,  says  in  rei^reuce  to  the 
anteuual  joints:  "The  anteniife  (Fig.  e)  are  about  half  as  long  as  tbe 
body,  aud  composed  of  l(t  joints,  each  of  a  cyliudric-oral  form.**    But 

■■- ^1^ 
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BOOH  afterwarda  it  atrikea  ns :  "  The  t\ro  basal  joints  of  each  antenna 
are  globular."  Tbe  deiuonstratioii  iu  these  two  points  is  evidently  inac- 
curate, allowing  however  scaj'Gely  a  doubt  as  to  the  true  meaniug  of 
tbe  antbor.  If  Fitcb,  in  the  first  sentence,  bad  included  among  tbe  16 
joints  of  cylindric-oval  form,  tbe  basal  joints,  he  would  not  have  called 
tbem  globular,  cIho  we  should  substitute  an  absurdity,  which  would  not 
be  justifiable  in  the  case  of  so  excellent  an  entomologist.  But  if  we  un- 
derstand by  the  1(1  joints  only  the  fiagellar  joints,  every  scruple  passes. 
I  must  besides  recall  that  the  uunibcr  of  tiagellar  joints  in  the  females 
varies  between  14  or  10;  therefore  had  Fitch  really  only  decided  niiou 
14  flngellar  joints,  even  this  could  uot  yet  really  make  a  spccillc  dittter- 
ence. 
Loew  says  further  on,  in  relation  to  diEfercnces : 

AccoidtQg  to  ble  description  the  Jiniits  of  tho  aiitennic  of  tlio  feiiutle  ore  connected 
by  thin  pedicels,  wbicb  ore  nne-ttiird  of  tlio  lungth  of  tliu  Jiiiiitii.  the  lost  joint  beiug 
Bt  leiist  oue-tbird  loiigttr  tbun  Ibe  peniiltiiimto  joint;  in  ibo  feiuulo  rre  gatl-guut 
the  pedicels  counectlnK  the  «eiinrnte  antf  mini  joints  ore  so  short  that  the  ioiuts  np- 
pear  to  dt  immediately  one  upon  the  other,  and  tbe  last  joint  is  soarcely  longer 
tbftu  the  penultimate. 

A  diCference  is  here  maintained  due  to  a  mistake  in  translating.  It 
says  in  the  description  (Fitch's] :  "The  joints  are  separated  from  each 
other  by  very  short  translucent  ^laments,  having  a  diameter  about  a 
third  ns  great  as  tbe  joints  themselves.  Tho  word  "diameter"  was 
wrongly  translated  by  Dr.  Loew  as  "  length."  I  found  tho  last  in  all 
my  examined  specimens  also  longer  than  the  penultimate;  but  I  take 
Fitch's  statement  relating  to  the  proportion  of  length  of  the  last  two 
joints  in  the  given  successive  meaning  as  an  exaggeration. 

I  believe  now  that  I  have  sufBciently  demonstrated  the  nntenabilfty 
of  the  diS'erences  put  forth  by  Loew  between  his  rye  gall-gnat  and  the 
Hessian  fiy.  That  in  reality  our  cereal  gall-gnat  is  identical  with  the  Hes- 
sian fiy  everybody  can  convince  himself  who  is  not  afraid  to  make  the 
study  of  natural  history  of  the  insect  for  a  long  time  a  special  matter  of 
inquiry,  and  who  will  compare  tlie  results  obtained  by  thorough  and  ex- 
tensive observations  and  exaroiniitions,  which,  as  I  sincerely  expect,  will 
deviate  only  in  irrelevant  points  from  those  stated  in  tliis  brief  disserta- 
tion regarding  the  manner  of  life  and  the  characters  of  the  American 
species  in  its  various  stages  of  growth. 

In  concluding  this  paragraph  I  will  not  neglect  to  dwell  upon  the  very 
closely  relatedquentiou  whether  tbe  Hessian  fiy  has  been  already  earlier 
observetl  in  Europe. 

Herrick  published  in  Silliman's  Jonnial  (vol.  XII,  p.  134),  that  Dana, 
"  who,  in  company  with  him,  made  a  thorough  examination  of  the  peca- 
barities  of  tbe  Hessian  fly,"  collected  in  1834,  iu  a  Held  of  wheat,  on  the 
island  of  Minorca,  larvte  and  pupee,  from  wliich  latter  insects  iHsued, 
which  he,  assisted  by  a  drawing  of  the  Hessian  fiy,  declared  to  be  Cc- 
cidomyia  destructor.  In  the  same  year  Dana  found  the  same  insect  also 
at  Mahon,  near  Tonlon  and  Naples.  Dana  forwarded  specimens  of  the 
iniago  and  pupee  from  Mahon  to  Herrick  in  America,  about  which  the 
latter  says :  "  They  arrived  in  safety,  and  after  a  e^ireful  exandnation  I 
saw  no  goo<l  reason  to  doubt  the  Identity  of  this  insect  with  the  Hes- 
sian tly."  It  seems  to  ns  that  Herrick's  (not  Fitch's)  judgment  on  the 
insect  received  from  Europe  is  not  expressed  in  so  ■* extremely  uncer- 
tain" a  way  as  Loew  thinks.  Acquainted  with  the  always  inevitable, 
often  indistinguishable  modiflcations  of  the  insect  post  mortem,  and  tlie 
often  considerable  diETerences  of  tbe  pupa-shell  of  the  typical  form,  a 
more  determined  formulation  of  judgment  could  scarcely  apitear  admis- 
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sib]e;  hence  tbis  circumspection  well  authenticates  the  wetl-edacated 
thorougli  entomologist. 

The  result  of  the  examination  condocted  through  the  last  two  para- 
graphs is  thus  realized :  our  gall-gnat  is  none  other  than  Loew's  i^e  gall- 
guat.  This  is  identical  with  the  Hessian  fly,  with  which  the  species  from 
southern  Europe  agrees;  i.  e.,  the  German, South  European, and  North 
American  species  are  all  together  nothing  l>ut  Ceoidomyia  dettnwlor  8a^. 

§  7.  Is  THE  HAHE  HbSSIAN  PLY  JUSTIFIED   BEFORE  THE  TBIBUKAL 
OF  SCIENCE  T 

In  the  rarioua  reports  on  the  Hessian  fly  the  year  1778  or  1779  is 
tisually  mentioned  as  the  first  time  the  flies  began  their  devastations  in 
eastern  North  America.  As  a  few  diviaious  of  Hessian  troops  in  En- 
glish service  (at  the  time  of  the  American  War  of  Independence)  had 
arrived  during  the  last  few  years  previous  to  1778  on  Long  Island,  the 
opinion  that  the  new  wheat  enemy  was  introduced  with  packing  straw 
of  those  troops,  was  soon  circulated,  and  accordingly  the  insect  was  com- 
monly called  "  Hessian  fly."  The  annually  recurring  tidings  of  tlie 
more  and  more  widely  extending  devastations  of  the  Hessian  ily,  as 
narrated  by  Fitoh,  caused  BLr  Joseph  Banks  to  make  investigations  oo 
the  insect  in  Europe,  the  result  of  which,  as  reported  by  him,  was 
>'  that  no  such  insect  could  be  found  to  exist  in  Germany  or  any  other 
part  of  Europe."  Upon  this  the  idea  that  the  insect  was  introduced  by 
Hessian  troops  was  abandoned  in  America,  it  being  held  exclusively  to 
be  an  American  species.  But  when,  in  1834,  as  mentioned  in  the  preced- 
ing paragraph,  Dana's  discovery  of  the  Hessian  Sy  on  the  European 
shore  of  the  Mediterranean,  as  well  as  Bome  reports  from  various  parts  of 
Middle  Europe,  as  to  similar  destructions  of  wheat  in  America,  were 
made  known,  the  original  idea  as  to  the  origin  of  the  Hessian  fly  started 
ap  anew  and  found  especially  in  Dr.  Fitch  a  veiy  ardent  advocate.  He 
especially  holds  to  the  assertion  of  Colonel  Morgan,  who  Sir  John 
T^ple  assures  os  subjected  the  insect  to  close  inspection,  and  sal's : 

The  HeBBian  fly  waa  first  introduced  into  Ameriok  by  msaDB  of  aome  Btrair,  made 
nse  of  in  package,  or  othcrwiBn,  laiided  on  Long  Islaud,  at  an  early  period  of  the  luM 
irar;  an<l  its  fint  appearance  wb«  In.  tlia  neighborhood  of  Bit  William  Howe's  dubark- 
atioD,  aud  at  Ftatbuih. 

Fitch  adds : 

So  oiauy  oiroiunst»nces  coaonr  to  evince  the  trath  of  the  account  here  glv«n  bj 
Col.  Murgan,  t4)  its  very  letter,  that  we  tbiuk  no  one  will  heieaflai  luaitate  to  give 
it  full  evidence  [oredenco]. 

But  continues  after  this  audacious  decision : 

We  have  searched  in  vain  for  the  date  of  the  emLarkation  of  the  Heulan  troops,  or 
the  number  of  days  occupied  by  them  in  crosHing  the  oceau.  It  is  poBsible  they  may 
all  have  left  Europe  anterior  to  the  harvest.  •  But  iu  Germany,  m  m  this  country,  as 
la  shown  by  M.  Kollat'a  statement,  the  infntted  etraw  becomes  broken  and  tangled 
and  turns  yellow,  early  in  June  [I].  Had  a  compapy  of  soldiers  needed  straw  for 
pnvkOKe,  uo  objections  would  have  been  made  to  their  going  into  a  Seld  of  this  kind, 
and  ^vitli  a  scythe,  gathering  what  they  required,  weeku  liefore  the  mtual  lime  of 
harrest. 

Aside  ftom  the  very  odd  perception  of  Hessian  military  discipline,  it 
is  evident  that  Dr.  Fitch  lacked  knowledge  of  just  those  historical 
facts  which  at  all  events  he  ought  to  have  utilized  as  premises  of  his 
argument.  Let  ns,  therefore,  look  back  into  the  history  of  the  war 
of  that  time  for  reliable  reports  on  the  voyage  at  sea  of  the  Hes- 
sian troops.  As  the  introduction  of  the  insect,  according  to  Fitvh,  has 
expi-etisly  been  brought  in  relation  with  that  of  the  Hessian  soldjers 
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who  landed  on  Long  Island  in  Aogtut,  1776,  we,  in  the  examination, 
coald  satisfy  oarselves  solely  as  to  this  transport  of  troops ;  however, 
pro\idiiig  the  case,  that  the  introdaction  of  the  insect  was,  perhnps,  ac- 
cording to  other  American  antbors,  In  1777^  we  will  also  inclnde  the 
two  other  transports.  The  desired  explanation  as  to  these  transiwrts 
we  find  in  the  "Biographie  dea  Generals  von  Oche,heraii3t:ece1>en  von 
Leopold  Freiherrn  von  Hobenhansen.  Casael,  1837."  Major  Pflster, 
in  the  second  volume  (page  380)  of  the  "  Zeitschrift  des  hesaischen  Ge- 
schichts-Vereins  in  1776,  Oassel,  1840,"  gives  a  better  acconnt  of  the  first 
transport  of  troops.  We  borrow  the  following  from  the  two  sources : 
The  20,000  mercenary  soldiers  engaged  by  the  English  roiniHtry  con- 
sisted of  Hessians,  Hanoverians,  Bninswigians,  Anspachinns,  and 
Waldeckians.  The  Hessian  corps  ainne  amounted  to  12,000  men,  in 
two  sections.  One  part  of  the  first  Hessian  division  marched  from 
Gassel,  in  March,  1776,  and  was  embarked  at  Ilitzebiittel ;  east  anchor 
on  the  6th  of  May  before  Portsmouth ;  landed  on  July  7  at  Halifax, 
and  at  Utrecht,  L.  I.^  on  August  12,  at  a  time  when  the  English  Gen- 
eral Howe  was  restnoted  to  the  possession  of  Staten  and  Ijong  Islands 
only.  According  to  an  antographical  memorandum  the  other  part  of 
this  troop  division  left  Bremen  on  April  17,  arriving  on  Long  Island  at 
the  Bame  time  with  the  othen;.  The  second  Hessian  division  left 
Cassel  in  May,  1770,  and  landed  at  La  Bochelle  October  22.  The  foor 
Tflger  battalions  sent  after  were  embarked  on  the  Fulda,  May  18, 1777; 
they  landed  at  Bandy  Hook  September  27.  The  still  later  niilitnry 
transports,  about  one  of  which  Seume,  in  his  biog^Rphy,  luis  left  us  a 
humorous  representation,  do  not  concern  us  in  this  matter.  Ou  the 
average  it  took  each  of  the  above-mentioned  troop  divisions  about  four 
months  to  cross,  although  the  vessels  lauded  nowhere,  anchored  per- 
haps for  a  few  days  at  Portsmouth,  the  meeting  place  of  the  auxiliary 
troops. 

With  these  facts  we  will  argue  the  growth  of  the  indect  with  special 
reference  to  its  food-plants,  to  see  how  Fitch's  and  his  followers'  state- 
ments agree. 

Our  wheat  here  sprouts  at  abont  Saint  John's  day,  nod  a  little  later 
we  notice  a  bending  of  some  stalks  due  to  the  attacks  of  the  worm, 
which  increases  with  every  succesaive  day.  At  this  time  all  maggots 
of  oar  gall-gnat  with  few  exceptions  have  already  entered  the  pseudo- 
pnpa  state;  the  feeding  has  just  censed.  If  we  now  collect  some  of 
the  infected  straw  and  preserve  it  in  a  proper  place,  the  growth  of  the 
maggots  goes  on  in  the  interior  of  the  shell ;  but  if  this  gathering  hap- 
pens before  the  maggots  have  entered  their  resting  state,  i.  e.,  attont 
two  wefeks  previous,  when  they  still  feed,  they  soon  die.  From  this  in- 
disputably follows  that,  if  those  Hessian  troops  bad  really  used,  for 
packing  straw  infected  with  psendo-pupre  of  our  insect  it  could  not 
have  been  mowed  before  the  end  of  June.  In  a  dry  summer  the  wheat 
harvest  begins  here  in  the  beginning  of  August ;  rye  usually  ripens  a 
week  before  wheat  does.  Winter  cereals  mowed  before  harvest  would, 
however,  require  a  previous  drying  to  be  used  for  packitig.  But  how, 
if  already  in  middle  of  May,  not  to  say  March,  when  both  cerenls  are 
still  in  a  green  grasfy  condition,  could  such  an  occurrence  have  hap- 
pened f  And  where  could  (ho  psendo  pupie  have  come  from,  from  which 
the  flies  issued,  which,  as  alleged,  setUed  them  on  Long  Islandl 

We  see  that  Fitch  has,  to  sapport  ])is  theory,  made  assumptions  which 
not  only  disagreewith  the  developmental  history  of  the  insect,  but  which 
also  appear  to  one  acquainted  with  the  agriculture  of  our  country  as  ridio- 
nlons  and  abeord.    The  difference  in  climate  and  agriculture  between 
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Hungary  (KSllar  I)  and  Eiirhessen  is  far  greater  than  we  sbonld  expect 
fi-oui  the  geographical  latitude  of  the  two  conntries.  The  aon-cousid- 
eration  of  this  very  important  condition  ueceasarily  led  fhe  Americair 
author  to  wrong  inferences. 

We  will  also  briefly  speak  of  the  hitherto  overlooked  occurrence  of 
barley  aftergrowth.  This  aftergrowth  sometimes  attains,  Inte  in  fall, 
such  a  luxuriant  growth  and  such  a  rapid  development  that  we  could 
fairly  believe  the  fine,  overgrown  field  of  ears  would  yet  mature  if  the  cold 
were  only  delayed  for  a  few  weeks.  The  dangerous  frost,  however,  sud- 
denly takes  away  tliis  hope :  a  few  cold  nights,  and  the  lately  so  vividly 
greening  barley  is  killed,  lying  flat  on  the  soil.  Under  the  influence  of 
the  spring  sun  it  becomes  brittle  early  in  March,  so  that  it,  in  pulling 
out,  crumbles,  and  much  ciire  is  needed  to  obtain  a  few  entire  stalks. 
It  would  not  have  been  possible  to  use  this  straw  for  the  above  purpose. 

All  reasonable  arguments  therefore  hold  that  the  i}ackiug-straw  used 
by  the  Hessian  troops  was  grown  the  year  previous.  Would  it  be  pos- 
sible that  the  alleged  introduction  of  the  insect  was  thus  eflectedT  We 
are  enabled  to  answer  this  question  by  the  experiences  obtained  as  to  the 
metamorphosis  of  the  insect.  The  swarming  time  of  the  summer  genera- 
tion resting  above  the  lowest  stiilk-knots  lasts  in  Hessenfrom  thi-end  of 
Angust*  till  the  beginningof  October,  therefore  not  appearing  until  the 
wheat  harvest  is  almost  over.  Alter  cutting,  the  brood  for  the  greater 
part  remains  in  the  stubbles;  the  number  of  pupte  taken  iilong  with  them 
is  much  less.  In  threshing,  usually  taking  phiCL-  koou  after  harvesting, 
many  pupas  may  drop  off,  but  certainly  as  many  remain  on  the  straw,  a 
gooduuniberofwbich  may  develop.  Wehavenowtoconsidertheremark- 
able  circumstance  of  many  maggots  hibernating  in  the  stubbles.  This 
phenomenon  I  have  demonstrated  in  sections  3  and  4  by  the  appearauce 
of  frost,  since  such  a  low  temi>erature  checks  the  life-power  of  the  mag- 
gots, killing  that  of  the  pupie;  but  that  also  for  those  remaining  ou 
straw,  in  closed  spaces,  or  at  least  roofed  maggots,  a  Iransition  to  hiber- 
nation happens  1  doubt ;  the  external  force  would,  however,  appear 
for  them  much  later,  probably  always  so  late  that  all  favored  ones  still 
mature  before  the  appearance  of  winter.  Presuming  that  some  mag- 
gots nevertheless  hibernate  in  a  bsirn,  and  behave  during  the  winter 
like  those  on  the  sttilibles,  what  else  conld  be  ex])ected  but  that  the 
imago  would  come  forth  as  in  those  in  April  or  May  T  Applied  to  the 
packing-straw  of  those  Hessiau  troops,  we  ought  to  allow  that  under 
the  matle  provisions  the  military  cordis  which  left  in  March  or  April  could 
have  used  such  infected  straw;  but  the  flies  however  would  have 
emerged  already  before  the  end  of  the  spring  swarming  time,  therefore 
months  before  the  landing  in  America,  and  would  have  perished,  partly 
ou  account  of  their  short  life,  partly  on  account  of  the  disfavor  of  their 
place  of  birth.  I  will  not  tire  the  reader  by  still  further  arguing  this 
matter,  else  it  would  necessitate  postulations  which  would,  even  to  Dr. 
Fitch,  appear  too  venturous.  He  may  have  thought  that  his  theory  is 
not  api)licable  to  the  winter  generation,  trying  it  therefore  with  the 
summer  generation;  but  it  can  scarcely  be  understood  bow  he  was  led 
to  such  an  attempt. 

I  have  mentioned  in  the  preceding,  through  the  developmental  his- 
tory of  the  insect,  all  given  cases  which  conld  serve  as  proper  judg- 
nfent  of  the  view  taken  by  Filch  on  the  origin  of  the  Hessian  fly. 
His  view  finds  support  in  none  of  the  mentioned  points,  being  even 
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contradictory  to  them.  That  every  sapport  is  now  fnlly  rotnoved  from 
Ills  theory  of  tlie  alleged  introdaction  of  the  insect  by  Hesniao  soldiers 
is  proved  by  the  following  circumstance:  None  of  the  earlier  publica- 
tions give  tidings  of  the  occurrence  of  the  fly  in  any  part  of  Knrhes- 
sen ;  a  devastation  of  cereals  is  still  less  known  which  could  in  any 
way  be  compared  with  the  late  catastrophe.  Such  devastation  ought 
to  have  happened  occasionally,  at  least,  in  some  districts  daring  a  space 
of  more  than  eighty  years.  The  appearauce  of  the  fly  in  later  years  is 
therefore  an  entirely  new  phenomenon. 

We  have  arrived  at  the  following  result :  The  Hessian  fly  was  orig- 
inally not  a  Hessian  fly,  and  therefore  we.must  answer  the  question 
put  on  this  paragraph,  whether  the  name  "Hessian  fly"  is  justified 
before  the  tribunal  of  science,  in  the  negative.  I  now  return  to  our  gall- 
gnat  the  fully  justified  original  name  given  to  it  by  the  first  author, 
henceforth  calling  it  Kheat-destroyer  [destructor). 

It  would  not  be  without  interest,  to  see  from  the  wording  of  the  state- 
ments published  in  America  in  the  fltst  years  of  the  distribution  of 
Cecidomyia  destructor,  whether  the  term  Hessian  fly  was  in  the  begin- 
ning really  used  without  any  secondary  signification. 

58.— Attempt  at  a  hew  theoet  of  the  obioin  op  the  ihsect. 

Having  definitely  denied  that  the  wheat-destroyer  is  indigenous  in 
Eurhessen,!  draw  the  reader's  attention  to  certain  fiicts,  which  may  per- 
haps throw  some  light  on  the  origin  of  the  insect.  We  know  the  inti- 
mate connection  of  several  phytophagous  insects  with  their  food-plants. 
It  is  certain,  for  instance,  that  Sphinx  nerii,  which  even  in  onr  climate 
transforms  out  of  doors,  was  acclimatized  in  Germany  by  the  introdnc- 
tion of  Nerium spUnd^ns  irom  southern  Europe.  TermesJlavicoUia  Fabi i- 
ciuB  became  distributed  over  southern  Europe  and  southern  Fi-ance, 
having  been  introduced  with  tropical  plants.  Coccus  aHonidum  and  C. 
nerii  immigrated  in  a  similar  manner  ioto  our  hot-houses.  In  plants, 
which  alreatly  in  prehistoric  times  took  possession  of  many  districts  of 
the  earth  favorable  to  them,  the  connection  between  gradual  distribu- 
tion of  the  fowl-plant  and  of  its  harboring  insect  can  either  not  at  all 
or  only  indirectly  be  proved.  The  difficulty  increases  when  the  insect 
is  not  restricted  to  one  or  several  food  plants,  but,  according  to  cli- 
mate and  season,  or  in  its  separate  stages  of  growth,  changes  with  dif- 
ferent plants.  The  wheat  worm  was  hitherto  found  only  on  wheat,  rye, 
and  barley;  its  history  is  inseparable  ftom  that  of  its  natural  fooil 
plants  and  their  original  home  must  apriori  be  also  tit  home.  Where 
is  the  original  home  of  our  cereals  t  Their  culture  is  as  old  as  the  history 
of  civilized  nations ;  since  all  over  the  area  wliere  civilization  has  taken 
root  the  popniation  utili;«!d  the  cereals.  Ail  results  obtained  by  nuiner- 
ons  aroliieoiogical  and  natural  historical  inquiries  point  back  in  ac- 
cordance with  the  Bible  and  the  traditions  of  ancient  peoples  to  Asia 
as  the  cradle  of  mankind,  wherei^m  all  culture,  esiiecially  that  of  the 
cereals,  came  forth.  There,  in  the  deserts  of  Persia,on  the  shorps  of  the 
Euphrates,  &c.,  is  where,  according  to  authentic  sources  nowadays, 
wheat  and  barley  still  grow  under  conditions  which  would  not  accoi-d  with 
their  artificial  introduction.  In  those  original  localities  of  our  cereals  we 
may  also  still  at  the  present  time  be  able  to  find  the  wheat  worm.  Loew'a  ■ 
own  experience,  "  that  a  Cecidomyia  which  in  its  manner  of  life  and 
metamorphosis  cannot  be  distinguished  from  C.  destructor  does  great 
injury  to  the  wheat  crops  on  the  south  shore  of  Asia  Minor""  favors 
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tliia  assnmption.  Tbe  wheat-worm,  by  the  vay^  offers  perhaps  the  onlj 
anomaly  among  all  CetAAomyidm  of  pupatiog  in  the  larval  envelope.' 
As  we  are  not  aware  of  any  other  Geeidomyia  which  destroys  cereals 
in  a  manner  similar  to  that  of  the  wheat-worm,  Loew's  reputation  not 
allowing  the  least  doubt  as  to  the  correctness  of  that  discovery,  the 
assumption  that  the  Asiatic  species  is  identical  with  our  wheat-ironn 
gains  probability. 

When  Dana  Aiscovered  the  flyt  at  Mahon  the  natives  said  that  "the 
insect  had  been  there  from  time  immemorial,  and  often  did  great  damage 
both  there  and  in  Spain''[n.  This  statement  clearly  proves  thattiie 
wheat- worm  was  distribated  from  the  Orient  over  southern  Euroi)e. 

When  and  tram  what  shore  the  insect  came  to  America  can  never 
be  accurately  determined.  Probably  it  was  introduced  several  timee 
and  at  different  times.  That  it  happened  from  the  shore  of  a  European 
state  previously  possessing  colonies  in  Korth  America  must  be  ac- 
cepted. It  cannot  have  occurred  from  England ;  when  Banks  reported 
its  non-ocenrrence  in  all  parts  of  Europe  this  may  apply  to  England. 
Holland  and  Belgium  we  may  justly  omit  On  the  other  hand,  notonly 
the  long-existing  occurrence  of  the  insect  in  soathern  Eranco  speaks 
for  tbe  introduction  from  the  French  coast  to  the  once  so  extended  pos- 
sessions of  the  French  in  North  Ameriof^  but  also  the  oomparatirelf 
short  distance,  which  facilitated  the  introduction  of  infected  straw,  thus 
enabling  the  insect  to  issnc  after  arriving. 

In  view  of  the  lively  traffic  of  on r  continent,  existing  already  eeatn- 
ries  before  the  American  War  of  Independence,  with  the  Euroi>ean  colo- 
nies on  tbe  west,  we  ought  to  wonder,  indeed,  that  the  insect  had  beeo 
introduced  ao  late.  We  are  qu<isi  compelled  to  assume  that  tbe  insect 
existed  already  some  time  before  that  war  In  America,  and  there,  ae 
elsewhere,  had  only  been  overlooked.  The  immensely  numerous  appear- 
ance of  the  insect  in  1779  can  only  be  explained  by  this.  For  a  proof 
as  to  the  presence  of  our  insect  in  America  long  before  the  arriral  of 
those  Hessian  troops  we  lack,  however,  all  points  of  consideration. 
Id  Fitch  we  nevertheless  meet  with  a  citation  which  nearly  eqniils 
the  distrust  which  he  himself  displays  in  his  preceding  demonstration. 
It  oddly  sounds  thus:  ThelateJudgeHickock, of  Lansiugbargti,N.Y., 
in  a  communication  to  the  Board  of  Agriculture  in  tbe  year  1823,  and 
published  in  the  Memoirs  (vol.  ii,  p.  IGd),  sayfi: 

A  respectable  and  observiDgfurmer  of  this  to  WD,  Cul.  JAmes  BtdoUiis,  baa  infoniKd 
me,  that  on  his  Drat  hearing  of  the  alarm  as  Long  Islsnd,  In  the  year  1786,  (doiil)t!<«>, 
1776  is  intended,)  and  many  years  before  its  rava)[es  were  oomplainBd  of  in  this  part 
of  the  country,  he  detected  tlie  same  insect,  upon  examining  Uiu  wheat  growing  oubiB 
i»ita  in  this  town. 

Fitch  presumes  that  the  inseot  found  by  Colonel  Brookins  was  some 
other  one,  and  we  will  not  deny  the  possibility  of  such  an  error.  But 
we  have  to  consider  that  the  attacks  of  the  insect  upon  tbe  crops  in 
snmmer  are  not  only  highly  characteristic,  bat  in  their  consequences  so 
conspicuous  that  a  mistake  concerning  the  insect  could  happen  only  in 
the  beginning  of  its  first  appearance  in  a  locality.  In  our  country,  for 
instance,  after  Ijut  one  year's  experience,  every  farmer  knoirs  the 
psendo-pupte  of  this  enemy;  he  knows  exactly  how  they  look,  where 
they  occur  on  the  stalk,  and  so  forth.  When  Colonel  Brookins  pn| 
forth  the  assertion,  scarcely  attributable  to  his  patriotism,  the  evil 
was  already  so  distributed  in  America  that  tbe  "respectable,  obserring 

•  Wlnnerts  nuntloiu  fkeiiimvia  sraminitola  In  his  monognph.  u  lUnwlw  Inning  kwn  *  V^ 


WAGNER   ON  THE  HESSIAN  PLT.  [33] 

farmer"  has  certainly  not  passed  the  bent  wheat  stalka  vitfaoat  taking 
a  good  look  at  the  enemy  and  comparing  it  with  the  one  long  1)efore 
observed  I 

Fitch  puts  much  streas  on  certain  statements  of  observed  devasta- 
tions of  wheat  and  other  cereals  made  a  long  time  ago  in  Middle  Europe. 
Scarcely  one  of  these  citations  has  with  certainty  special  reference  to  the 
wheat-worm.  Baron  Meininger's  report  on  destrnctions  by  insects  oc- 
cnrring  in  the  fields  near  Woikendorf,  in  Saxe-Coburg,  do  nqt  point  to  ■ 
the  wheat-worm,  because  the  reporter  calls  the  maggot  "  light-green," 
which  recalls  the  character  of  Ghlorops.  All  reports  from  Middle  and 
Xorth  Germany  published  in  later  years  on  the  wheat-worm  agree  in 
this,  that  the  appearance  of  the  insect  is  an  entirely  new  one.  In  many 
districts  of  North  Germany  excellent  entomologists  have  not  even  thus 
far  been  able  to  discover  a  trace  o**  the  insect.  A  gradual  progreessof  the 
insect  showed  itself  toward  the  nortli  wit^iin  the  few  later  yeara,  suffi- 
ciently pointing  to  their  southern  origin.  Therefore  we  can  infer :  the 
distribation  of  the  wheat-worm  can  be  traced  back  to  the  Orient ;  thenec 
the  insect  jnst  settled  on  the  islands  and  along  the  South  £uroi»ean 
coast,  and  then  was  partly  introduced  to  S'orth  America,  partly  and 
successively  progressed  in  a  northward  direction. 

5  9.— Pabasitbs. 

The  wheat-worm  harbors  a  considerable  number  of  hymenopterous 
parasites,  selected  by  nature  to  check  its  extreme  multiplication.  An 
accurate  knowledge  of  the  natural  history  of  these  parasites,  belonging 
to  the  two  groups  Okalddida  and  ProctotrupideB,  is  certainly  necessary 
if  we  wish,  in  choosing  antidotes,  to  be  free  of  errors.* 

Fitch  states  in  bis  paper,  published  fifteen  years  ago,  his  intention  to 
study  "  the  history  of  these  and  other  parasites  of  the  vedtUtmyi^,  and 
to  prepare  a  special  memoir."  Whether  such  a  memoir  afterwards  ap- 
peared I  do  not  know.  From  a  sketch  copied  by  him  from  Herrick's  paper 
there  are  at  least  four  species  of  parasites  destroying  the  wheat-worm. 
One  of  them,  a  species  of  Platygaater,  pierces  the  eggs  of  the  fly;  of  the 
three  other  species  which  presumably  pierce  the  maggot  only  Gerapkron 
destructor  Say  is  mentioned,  and  it  is  asserted  that  the  piercing  is  done 
throughtbe  leaf-sheath,  which  I,  however,  in  view  of  the  short  ovipositar, 
doubt.  Herrick  does  not  seem  to  have  used  special  names  for  the  dif- 
ferent species :  hut  Ceraphron  destructor  Say  became  also  doubtful,  since, 
as  proved  by  Dr.  Foerster  in  his  Hymenopterological  Studies  (page  98), 
a  great  misconception  as  to  the  genus  Cert^hrim  Jurine  was  caused  by 
Latreille  and  later  by  Nees. 

At  the  time  I  sent  to  Dr.  Foerster,  in  Aachen,  a  sufficient  number  of 
the  raised  parasites,  with  the  request  to  study  taem  scientifically. 

The  little  that  I  learned  about  these  parasites  I  will  here  commnni- 
cate.  Scarcely  a  day  pas8edfrx)m  beginning  of  August  till  end  of  Septem- 
ber without  receiving  some  parasites  hatched.    According  to  a  super- 
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ficial  exoininatioii  they  belong  to  five  species,  amoDgst  wbich  are  three 
in  which  always  but  one  Insect  iesnesj  in  the  other  two  species,  compris* 
ing  the  smaUest  species,  there  are  always  from  three  to  Sve  specimena 
in  one  shell.  I'hose  obtained  from  wheat  stubble  issued  in  the  time 
between  April  IS  and  May  30.  Two  of  these  are  identical  with  those 
that  had  already  come  forth  in  autumn.  The  third  species,  whichi  several 
times  found  iu  such  immense  numbers  in  April  and  May  on  a  field  of 
clover  with  etubble,  bo  that  oue  wrthin  a  short  time  could  have  easily 
gathered 'several  hundred  specimens,  is  characterized  by  its  deep  black 
color.  From  these  three,  too,  but  one  specimen  comes  forth  from  one 
Oecidamyia  maggot.  Where  those  parasites  issuing  in  fall  hibernate 
I  could  uot  accurately  find  out  j  scarcely  in  the  stubble,  because  there 
I  never  found  one  of  the  ichneumons ;  they  may  hibernate  in  the  soil. 
To  what  the  attacks  of  the  parasites  are  directed,  whether  on  eggs  or 
maggots,  or  probably  on  both,  requires  to  be  investigated.  That  at 
least  one  or  several  species  pierce  the  egg  is  presumed,  aa  I  repeatedly 
found  pupte  of  the  parasites  already  in  the  beginning  of  July  in  the 
gall-gnat  maggots.  Dissections  made  iu  the  fall  on  numerous  paendo- 
pupffi  showed  that  60  to  70  per  cent,  of  the  insects  contaiued  parasites. 
Though  the  great  frequency  of  the  parasites  on  the  summer  genera- 
tion was  striking,  it  was  not  less  so  that  the  pup»  gathered  fk'om  barley 
aftergrowth  yielded  not  a  single  parasite ;  from  which  I  infer  an  entire 
exemption  of  the  actual  winter  generation  (not  to  be  mistaken  for  those 
hibernating  on  stubble)  from  parasites.  Fitch  received  from  young  in- 
fested plants  gathered  in  April  only  gall-gnats,  thns  corroborating  my 
idea  that  the  parasites  attack  only  the  summer  generation. 

§10. — ^Remedies  ■ 

The  most  effective  remedy  in  checking  the  excessive  multiplication  of 
the  wheat- worm  has  been  provided  by  nature  herself  in  the  aid  received 
from  the  parasites  just  mentioned.  To  spare  them  is  a  very  important 
thing.  All  considerations  and  restrictions  offered  relative  to  the  mode 
of  life  of  the  parasites  apply  to  the  choice  of  the  means  of  destroying 
the  summer  generation  rather  than  the  winter  generation,  as  the  latt«r 
does  not,  as  far  as  is  known,  harbor  any  parasites. 

Loew,  in  his  memoir,  has  dwelt  at  length  ou  the  principles  regarding 
the  choice  of  remedies,  mentioning  first  the  direct  and  then  tlie  indirect 
remedies.    I  will  also  begin  with  the  Street  remedies. 

1.  Bemoval  of  the  barley  aftergrowtK 

I  mentioned  in  f  3,  2  the  aftergrowth  pnKluced  fh)ni  self-sowii 
barley,  and  showed  what  an  important  r6le  it  plays  in  the  natural 
history  of  our  insect.  Unequal  maturation  of  the  ears,  wind,  and  pour- 
ing rain  favor  the  falling  out  of  the  seeds,  making  its  appearance  iu 
certain  years  almost  general,  while  it  occurs  less  frequently  in  dry,  quiet 
summers;  but  it  will  never  be  missed  in  any  year.  On  Beldswith  young 
clover,  where  the  barlej-drop  is  protected  from  seed-eating  (sperm- 
opbagous]  animus  (birds,  sheep],  and  soon  germinates,  on  account  of  the 
more  persistent  moisture  in  the  soil,  the  aftergrowth  is  most  striking. 
It  is  this  young  barley  growth  which  our  fly  visits  for  the  poipose 
of  ovipositing  before  the  appearance  of  rye  and  wheat  The  consider- 
able number  of  maggots,  as  found  by  me,  is  explained  by  the  circum- 
stance that  the  swarming  of  the  dy  occnrs  at  a  time  when  the  fields 
lack  any  other  green  crops.     We  find  &ere  the  enemy  on  a  soil  which 
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greatly  fitcilitatea  its  attack.    This  fighting  the  fly  may  be  done  by 
grazing,  palliDg  oat,  mowing  off,  and  reploiring.    The  latter  may  be 
preferred.    To  complete  the  victory  our  farmers  oiight  not  to  bow  any 
clover  in  Bummer  barley  or  ought  to  clean  such  clover  fields  from  barley  " 
aftergrowth  between  October  10  and  April  15. 

2.  PicJnng  of  the  tprouU  killed  by  the  maggots. 

Dr.  Loew  expressly  recommends  this  remedy,  as  fae  himself  witnessed 
its  favorable  results  upon  Chloropa  attacking  winter  wheat-  I  can 
also  add  my  experience.  If  we  collect  in  the  fore  part  of  the  winter  the 
discolored,  diseased  sprouts,  wp  find  on  examination  that  not  the  gall- 
gnat  maggot  alone  was  the  enemy,  but  often  more  frequently  tarvie  of 
Chloropa  and  other  insects.  By  picking  them  out  of  the  diseased  sprouts 
we  get  rid  of  a  good  number  of  other  enemies  of  our  crops.  Viewed 
theoretically  this  remedy  certainly  promises  good  results ;  whether  it  is 
practical  will  have  to  be  considered.  To  attain  our  purpose  the  picking 
should  not  be  done  until  when  the  infected  si>routs  can  be  recognized, 
therefore  not  before  the  middle  of  October ;  but  it  should  not  be  dona 
when  frost  has  already  set  in,  as  the  infected  ones  cannot  then  be  dis- 
tinguished from  the  frozen  ones.  The  work  falls  into  a  time  which  little 
favors  such  an  ont-of-door  manipulation  on  account  of  the  disagreeable 
weather.  The  application  of  this  remedy  is  especially  restricted,  so  that 
one  can  hardly  proceed  on  the  wet  sod  or  on  frozen  soil.  However,  I 
am  convinced  that  a  strict  surveillance  wonld  pay  the  expenses  iQcnrred. 

3.  The  grazing  of  winter  crops  by  sheep. 

Torealize  the  valueof  this  remedy  we  will  first  recall  the  condition  of  the 
yVinng  cereal  sprout,  and  for  this  purpose  look  at  a  sprout  with  but  two 
leaves.  One  of  the  fatt«r  rises  vertically ;  the  other,  formed  earlier,  pro- 
jects off  at  an  acute  angle — that  is,  somewhat  rolled  up  below — showing 
here  the  upper  part  of  a  third  leaf  arising  from  the  lip  of  the  previously 
formed  stalk.  On  the  non-bristled  end  of  the  cotyledon,  which  is  di- 
rected downward,  arises  the  primitive  leaf,  which  is  about  one-half  inch 
long,  as  a  spatule  closing  in  the  base  of  the  two  first-named  leaves.  In 
unfolding  this  spatule  we  recognize  usually  one  or  several  buds  side  by 
side,  according  to  the  fertility  of  the  soil.  Out  of  them  the  secondary 
stalks  develop.  The  protection  of  the  primitive  stalk  and  the  stalk-bud 
moat  especially  be  considered,  as  their  destruction  renders  the  growth 
of  the  stalk  impossible.  As  long  as  the  stalk-buds  are  still  covered  by 
the  soil  frost  can  do  little  barm,  taking  the  precaution  to  previously 
fiaed  the  sheep,  and  while  grazing  to  continually  drive  them  about 

The  flies  hibernating  as  maggots  in  stubble  deposit  their  eggs,  as  ob- 
served by  me,  in  April  and  May ;  also  on  spring  crops  when  near  by. 
However,  such  attacked  crops  shonld  not  be  grazed,  because  the  sheep 
wonld  pull  out  many  sprouts. 

The  value  of  grazing  of  winter  crops  in  spring  can  be  demonstrated  on 
a  wheat  sprout  which  we  may  examine  in  beginning  of  May.  The  stalk- 
buds  have  in  the  previous  fall  pierced  the  soil,  and  have  formed  stalks. 
In  dissecting  one  we  find  the  inner  leaves  rolled  up,  within  which  is  a 
pale  elongate  body,  the  point  of  the  heart.  By  continual  cell  formation 
in  the  heart  the  prolongation  of  the  stalk  is  eflected  -,  more  and  more 
leaves  grow  ont  of  this  heart,  and  finally  the  ear.  It  is  a  well-known 
fiicc  that  the  growth  of  tiie  plant  is  conditioued  by  the  exchange  of  air 
throQgb  the  leaves,  and  a  partial  removal  of  the  latter  will  interfere  with 
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the  growth  of  the  plant.  To  purposely  check  the  growth  of  the  plant 
may,  under  certain  circumstances,  be  for  the  interest  of  the  fariuer.  If 
in  spring,  owing  to  rich  soil  and  favorable  weather,  the  crops  assame 
an  extraordinary  gi-owth,  possibly  causing  them  to  lie  down,  the  evil 
can  be  prevented  by  partial  removal  of  their  leaves  in  order  t«  check 
the  growth  of  the  plants  to  some  degree.  If  this  procedure  is  followed 
by  favorable  weather  the  plants  will  soon  revive,  harvest  being  then 
usually  ftOr.  But  lesion  of  the  heart  of  the  plant  is  followed  by  worse 
consequences ;  the  destruction  of  that  pan  of  the  plant  so  deeply  affecta 
the  life  of  the  plant  that  the  deformed  stalk  loses  the  necessary  iwwer 
to  fully  develop  the  ear.  We  still  more  approach  our  purpose  if  we  see 
to  what  the  sheep  which  we  drive  into  the  winter  crops  in  spring  direct 
their  attacks.  If  we  have  once  witnessed  this  we  have  observed  that 
sheep  do  not  content  themselves  only  with  the  outer  leaves  of  the 
plants,  but  that  they  especially  go  after  the  more  tender  inner  Ieave& 
On  this  account  grazing  in  spring  mnsi  be  iujorious  the  more  the  crops 
have  advanced.  In  the  present  case,  meaning  to  destroy  a  great  enemy, 
it  may  be  advisable  nevertheless  in  some  years  to  incur  this  trifling 
damage  to  prev^ent  a  greater  one.  Thus  we  arrived  at  the  following  con- 
clusions :  Pasturing  with  sheep  is  of  use  at  the  time  of  spring  swarm- 
ing, provided  the  above-mentioned  regulations  are  observed,  and  only 
on  fertile  soil. 

4.  Cutting  off  the  tops  of  tke  young  wheat  cropping  [Cropping), 

This  means  the  clipping  off  of  the  upper  leaves  with  the  scythe.  Care 
is  to  be  taken  not  to  injure  the  heart  of  the  plants.  This  ox>eratioD  is 
connected  with  the  same  conditions  ^s  the  pasturing.  Rich  soil  is  here 
also  required.  As  the  scythe  passes  over  the  heart  of  the  plants,  but 
the  maggots  are  in  spring  near  the  base  of  the  leaves,  cropping  will  only 
destroy  the  eggs.  As  such  it  is  preferred  to  grazing,  not  only  on  accoui:^ 
of  its  greater  success,  but  also  because  the  operation  can  be  better  regu- 
lated, not  being  subject  to  the  choice  of  the  sheep. 

5.  Bait. 

As  demonstrated,  the  majority  of  pup*  remain  in  the  stubble  after 
harvest.  It  is,  therefore,  proposed  to  sow,  right  after  cutting,  some  fur- 
i-ows  with  wheat  or  rye,  so  that  the  issuing  flies  may  oviiwsit  on  the 
young  sprouts,  facilitating  afterwards  their  destruction.  There  can  be 
no  doubt  as  to  the  efficiency  of  such  bait.  If  we,  for  instance,  inji^ne 
such  bait  sown  around  an  infested  farm,  perhaps  also  surrounded  mtb 
woods,  the  flies  issuing  during  the  fall  swarming  would  find  bait  all 
around  in  the  stubble :  nothing  would  be  more  presumable  than  that 
in  the  late  fall  a  number  of  maggots  would  occur.  Their  destruction 
would  be  of  greater  gain  for  the  next  harvest,  sinc§  the  non-ichnea- 
monized  winter  generation  woiUd  be  concerned  in  their  destrucfjon. 
To  bring  this  into  efliect  in  districts  with  small  farms  is,  however,  diffi- 
cult. To  make  this  remedy  very  effective  it  would  have  to  be  done  in 
concert  by  all  farmers  belonging  to  the  district.  Wherever  summer 
barley  is  raised  we  shall  hardly  miss  natural  baits,  and  those  are,  as 
we  know,  just  that  self-sown  barley.  Whether  this  is  also  the  case 
with  rye  and  wheat  remains  to  be  established.  For  various  reasons 
we  may  ai^udge  ariiflcial  baits  to  be  of  secondary  importance. 
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6.  Plomng  under,  burning,  rolling  of  the  stubbles. 

Fitch  IB  very  much  opposed  to  these  remedies  of  deetruction.  Loew 
pattly  recommends  them.  The  destruction  of  the  pnpee  bidden  in  stub- 
bles appears  to  hiin  in  years  of  great  frequency  of  their  para-sites  as 
a  remedy  of  donbtful- value,  while  he  advocates  it  in  yeai-s  when  the 
latter  are  less  numerous.  All  reports  from  America  agree  in  that  the 
fly  visits  a  certain  district  only  for  a  number  of  years;  tJien  disappears, 
to  reappear  after  a  longer  or  shorter  time.  The  devastations  caused  by 
the  insect  in  ItH  first  year  of  appearance  are  but  little,  gradually  reach- 
ing their  point  of  culmination  after  three  or  four  year's  increase.  At 
the  same  time  the  parasites  multiply  also,  not  in  the  same  degree,  but  in 
a  ratio  of  geometrical  progression,  so  that  in  the  very  same  year  in 
which  the  flies  are  extremely  numerous  they  become  overwhelmed  b.\' 
the  parasites;  bence  but  few  flies  appear  iii  the  following  year.  That 
we  in  Oermauy  may  make  tlie  same  observations  with  the  fly  and  it^ 
parasites  cannot  be  doubted.  Certain  practical  inferences  will  be  that  in 
H  given  year  we  may  always  know  whether  to  bring  the  one  or  the  other 
remedy  into  application  or  not.  It  requires  but  little  cwisideration  to 
see  that  already,  with  50  per  cent,  of  parasites,  the  plowing  under,  burn- 
tug,  or  rolling  over  the  stubbles  will  cause  a  prolongation  of  the  feeding 
cycle,  therefore  doing  damage.  We  can  assume  with  certainty  iu  all 
cases  that  but  few  parasites  occur  at  the  beginning  of  a  feeding  cycle. 
The  above-mentioned  remedies  therefore  should  be  applied. 

Rolling  of  the  crops  has  been  done  successfully  iu  America.  That  in 
this  way  many  eggs  aud  maggots  are  destroyed  I  doubt,  since  the 
eggs  iu  the  furrows  of  the  leaves  are  protected  against  the  pressure  of 
the  roller  and  the  maggots  are  situated  very  deep  iu  the  young  sprouts. 
A  good  effect  could  only  be  obtained  by  a  very  heavy  roller,  and  such 
would  also  damage  the  crops. 

For  the  destruction  of  the  spring  brood  Fitch  proposes  mowing  of  the 
wheat,  stating  an  experiment  made  with  wheat  two  feet  high,  and  where- 
from  it  resulted  that  the  wheat  at  this  stage  can  be  cut  without  loss 
of  productiveness.  I  have  had  similar  experience  on  rich  soil,  the  root- 
stock  soon  producing  new  stalks  not  at  all  diminished  in  strength.  But 
this  occurs  exceptiouallj' ;  the  ears  never  attain  the  full  size,  remaining' 
smaller,  and  in  continual  drought  the  experiment  is  altogether  a  fail- 
ure. We  therefore  consider  mowing  off  too  risky  for  recommendation. 
Several  people  have  reported  that  whole  "  swarms  "  of  our  gall-guat  had 
alighted  on  cereals  for  ovipositiou.  Last  fall  and  again  this  spring  1 
often  went  on  much-infested  fields  during  swarming  time  at  different 
hours  of  the  day  and  have  gathered  flies  here  as  well  as  on  neighboring 
fields,  but  never  found  them  gregariously  accumulated ;  on  the  contrary, 
they  appeared  singly.  I  therefore  altogether  doubt  that  it  is  peculiai' 
to  the  insectto  collect  iu  swarms.  Thoseobservationsonthe  gregarious 
appearances  of  our  fly  are  either  exaggerations  or  illusions.  If  our  in- 
sects had  really  social  habits  it  would  be  not  out  of  place  to  catch  them 
with  a  net.  According  to  my  own  observations  the  catching  with  a  net 
amounts  to  nothing  at  all. 

I  will  now  dwell  on  indirect  remedies.  To  those  belongs  every  remedy 
which  gives  the  plants  greater  resistance  against  their  attacks,  whereby 
the  flies  are  more  or  less  restricted. 

7.  Rich  80il. 

The  importance  of  this  remedy  we  have  already  recognized  when 

speaking  of  pasturing ;  it  becomes  still  more  evident  11'  we  recall  tlie  de- 
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stmctive  effect  vliic&  the  maggot  has  on  the  young  plant.  Each  plant 
that  has  to  nourish  one  or  more  maggots  above  the  root-stock,  as  a  rale, 
perishes.  Bnt  if  on  rich  soil,  tiie  stalk-bnds  will  rapidly  sprout  stalks, 
and  these  will,  because  STarming  has  then  usually  passed,  cease  to  be 
attacked  by  the  same  generation.  But  on  sterile  soil,  where  the  root- 
stocks  are  lacking  buds,  cereals  will  produce  no  more  stalks.  All  the 
more  so  with  the  summer  geueratiou.  Plants  grown  into  stout  stalks  on 
rich  soil  render  snch  a  considerable  resistance  against  the  attacks  of 
the  maggots  that  most  of  them  wilt  mature  their  ears.  The  sparsely 
nourished  st^ks  of  a  field  are  easily  bent,  especially  in  rain  and  wind, 
whereby  also  the  m^onty  of  the  plants  spared  in  fall  submit  to  the 
enemy,  so  that  harvesting  is  very  much  reduced. 

8.  Kindi  of  wheat  yielding  a  siliceoua  stratc. 

We  have  cultivated  in  this  district  for  several  years  a  varie^  of  wheat 
under  the  name  of  "black  wheat,"  which  is  of  robust  look,  with  a  some- 
what rough  8t«1k.  Though  it  is  not  spared  by  the  attacks  of  the  wheat- 
worm,  it  nevertheless  exhibits,  as  I  believe  I  have  observed,  more  resist- 
ance than  our  other  varieties  of  wheat.  The  considerable  hardness  and 
stability  of  its  straw  I  ascribe  to  a  greater  amount  of  silicic  acid  (quartz) 
i;i  the  epidermis.  Experiment  ought  to  be  made  in  regard  to  the  power 
of  resistance  in  various  varieties  of  cultivated  wheat. 

9.  Late  sowing. 

If  we  compare  the  circumstance  that  the  swarming  of  the  summer 
generation  ends  in  the  first  third^of  October,  with  the  fact  that  the 
miiffgots  occur  only  on  sprouts  of  early  sowed  fields,  we  at  once  infer 
that  we  can  restrict  the  attacks  of  the  flies  by  late  sowing.  We  may 
expect  with  certainty,  if  a  field  is  not  sowed  before  St.  Michael's  Day, 
the  sparing  by  the  insect  of  the  crop  in  fall.  How  far  this  practical 
regulation  bears  on  farming  interests  the  peculiarity  of  climate  and 
(lultureof  various  districts  have  to  decide.  Those  districts  will  be  less 
inclined  to  early  sowing  where  this  must  be  done,  because  the  less  deeply 
i-ooting  sprouts  become  regularly  drawn  up  by  frost,  thus  perishing  by 
the  cold  of  the  winter.  Tlie  remedy  can  conveniently  be  applied  to  anm- 
mer  barley;  at  least  we  can  fully  protect  the  common  barley  {Uordewn 
vulgare)  against  the  attacks  of  the  insect;  since  its  period  of  growth 
lasts  but  nine  or  teu  weeks,  the  sowing  even  in  the  middle  of  June  is 
still  early  enough.  We  willfully  reach  the  purpose  indistricts  thrcalcued 
by  the  invasion  of  the  fly,  or  where  the  catastrophe  has  already  ap- 
peared, if  sowing  is  done  within  the  next  three  weeks  after  the  spring 
swarming.  The  first  two  of  the  aboremeutioued  remedies  are  calca- 
lated  for  the  winter,  the  two  subsequent  ones  for  the  summer  genera- 
tion. The  value  of  the  latter  is  considerably  reduced  by  the  fact  that 
the  spring  swarming  comprises  a  space  of  five  weeks.  So  if  pastur- 
ing or  cropping  is  done  in  the  first  week  of  swarming  comparatively 
few  eggs  are  deposited,  but  if  done  later  a  part  of  the  maggots  have 
already  left  the  egg  membranes,  placing  themselves  at  the  base  of  the 
leaf-sheath;  the  purpose  is  only  partly  reached  by  both  remedies. 
Bemedy  No.  5  will  scarcely  ever  be  introduced,  but  is  recommended  to 
owners  of  larger  farms;  little  has  been  decided  as  to  No.  C,  still  lees  as 
to  No.  8 ;  Nos.  1,  7,  and  9  are  regarded  as  the  most  recommendable  rem- 
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THE  HESSIAN  FLY  LS  SILESIA  IN  18«9. 

[Sxtnot  trom  UntannohuDKen  naber  iDHwteiiHbidaii  tal  dan  aahlailMitieii  GetnliI*feU«iii  na 
Bommec  I8W,  vua  Prof.  Dr.  Fnd.  Cobn.-] 

Thb  Hessiah  Flt. — Ceddtmi/ia  Sestruotor. 

An  examination  of  the  diBeased  stalks  fally  vraifled  the  presumption 
of  Mr.  Moritz-Eiclihom  tliat  it  was  not  A:ost  but  inBects  tbat  attaclied 
them.  AH  stalks  with  almost  uo  exceptions  were  infested  with  dipter- 
ous insects;  and  though  several  species  were  engaged  in  the  work  of 
destToction,  yet  the  Hessian  fly  devastated  the  most.  Its  traces  could 
lie  seen  on  numerous  dead  stalks,  which  remained  span  high  (12  to  16 
centimeters),  turned  yellow-brown,  and  dried  np.  Other  stalks  de- 
veloped the  two  lowest  knots,  and  grew  two  or  three  spans  high ;  the 
upper  part  of  the  stalk  was  with^^d  and  sliriveled,  and  surrounded 
by  the  hke\vse  dried-np  and  blackish-yellow  leaf-sheaths.  Externally 
on  the  lower  stalk-joints  spots  cqild  be  seen  of  the  shape  of  a  button- 
hole, 2"""  to  3°""  broad  and  16"™  to  20""  long,  of  straw-color,  bounded 
b^  a  black  margin,  which  latter  more  or  less  distributed  over  the  one- 
half  of  the  stalk-joint,  the  black  coloration  sometimes  penetrating  to 
the  pith ;  at  times  two  such  button-hole-like  spots  occurred  above  each 
other.  Ho  trace  of  an  auimal  could  be  found  on  many  of  the  affected 
stalks;  in  others  the  spot  was  hollowed  out,  and  there  were,  closely 
appressed  to  the  stalk,  covered  by  the  likewise  black  leaf-sheath,  from 
one  to  four  smooth,  shiny,  blackish -brown  pupae,  by  their  flaxseed-like 
shape  easily  recognized  as  those  of  the  Hessian  Fly  (Gecidomyia  Ae- 
gtructor).  Again,  in  other  stalks,  the  pupee  were  higher,  at  the  base  of 
the  decayed  stalk-point,  above  the  non-attacked,  2  to  3  inches  long,  low- 
est stalk-joiats.  covered  by  leaf-sheaths.  The  flies  raised  by  me  came 
out  irom  the  middle  of  Jiiue  till  July  22.  It  happened  that  I  still  found 
in  wheatfromHundsfeld,  July  19,  besides  the  brown  Saxseed-like  pupie, 
also  white  livemaggots,  together  with  such  just  transforming  into  pseudo- 
pupiB,  theskin  having  turned  yellowish  already.  The  latter,  as  is  known, 
forms  a  parchment-like  skin  within  which  the  maggot  becomes  a  popa 
and  then  a  perfect  fly,  with  blackish  wings,  dark  back,  and  blood-red 
abdomen ;  the  fly,  therefore,  leaves  the  empty  brown  shell  together  with 
the  colorless  pupa  shell,  pulled  out  of  the  latter.  Already,  June  16, 1 
observed  near  Lissa,  in  company  with  Mr.  Haendler,  a  field  of  wheat, 
a  broad  streak  of  which  near  its  boundary,  toward  wmter  rye,  was  sim- 
ilarly attacked  as  just  de3cribe<l  at  Hnndsfeld ;  here,  too,  the  Hessian 
fly  was  the  devastator.  The  same  was  the  case  on  wheat  fields  at  Bo- 
gelwitz,  near  Mangschiitz  (district  Brieg),  where  the  loss  was  estimated 
as  five-sixths  of  the  whole  amount.    From  a  sketch  made  by  Lieutenant 
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Loew,  Jane  16,  it  showed  that  a  diagonal  vein  of  attacked  cereal  ran 
longitadinallf  throngh  the  field. 

On  July  12  I  visited  the  property  of  Mr,  Josephy,  near  Stiiegan, 
where  the  English  wheat  was  supposed  to  have  been  attacked  in  this 
Bpring  by  wintering.  The  wheat,  being  on  very  rich  soil,  though  show- 
ing a  Ituariant  growth,  was  nevertheless  recognized  as  being  attacked 
by  frost,  since  it  showed  black  spots,  shriveled  stalks  which  easily  broke 
off  Crom  tiie  root-siock,  and  also  a  great  nnmber  of  pup^.  The  wheat 
was  sowed  last  fall  between  October  16  and  30.  Director  Fellinger,  at 
Bchwieben,  bad  also  communicated  to  me  the  fact  that  the  fly  did  eon- 
Bldecable  damage  near  Tost,  bat  more  in  rye  than  in  wheat. 
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KOBPPEN'8  ACOOUNT  OF  THE  HBSSIAH  PLT. 

[Sxtnot  from  Die  Mtuedllahsn  luaekten  Bnuluida,  tdd  F.  T.  ESppcD.    Bt  P^twcbuK,  ItSt.'] 

v.— DIPTEBA. 

a.  DiPTERA  HAVraa  A  SO-OALLED  PUPA  OBTEOTA. 

Oboidomyia  DBSTRtrcTOR  Say. 

Until  bnt  lately  we  had  no  aathentio  knowledge  as  to  the  preseDce 
and  InjarioQS  habits  of  the  HessiaD  fly  within  the  Limits  of  Bussia,  even 
if  several  reports  have  reference  to  this  or  allied  apecies.  Kot  until  the 
summer  of  1879  were  its  ravages  in  the  departments  of  Poltawa  aud 
Tola  verified  by  Professor  Lindemann  in  a  paper  in  the  Russian  lan- 
guage. From  this  we  infer  that  Cecidomyia  destructor  ia  distributed 
over  a  great  part  of  central  and  southern  Bussia. 

In  certain  districts  of  the  department  of  Poltawa  Lindemann  found 
the  stalks  of  the  wheat  bent  and  lying  down;  at  the  bending  occurred, 
protected  by  a  dried-up  leaf,  from  three  to  Ave  cocoons  of  the  Hessiau 
fly.  The  greatest  damage  was  done  on  summer  wheat.  BesiUe  wheat 
Lindemann  mentions  also  rye  as  its  food-plant,  bnt  principally  mentions 
wheat.  The  amount  of  damage  done  could  not  be  exactly  stated;  it 
was  considerable,  however.  Lindemann  himself  cultivated  an  area  of 
55  dessiatines  with  winter  wheat,  examined  it,  and  found  that  two-thirds 
of  the  harvest  was  destroyed  by  the  Hessian  fly.  As  elsewhere,  Ce- 
'cidomyia  destructor  produces  also  two  generations  in  one  year.  The 
perfect  insects  appear  in  the  first  generation  in  the  be{;inning  of  April 
from  hibernated  pnpte.  The  fertilized  females,  according  to  Lindemann, 
deposit  up  to  200  eggs.  This  number  is  certainly  too  high,  and  does  not 
agree  with  reports  from  elsewhere,  according  to  which  the  number  of  eggs 
deposited  is  at  the  most  80.  According  to  Professor  Haberlandtf  a  female 
deposits  only  40  to  50  eggs.  The  larvee  coming  out  of  the  latter  live 
on  the  lower  part  of  the  stalk,  covered  by  the  lowest  leaf-sheath;  they 
pupate  toward  the  end  of  May  or  beginning  of  June,  the  imago  issuing 
in  the  second  half  of  August.  The  larvEe  of  the  second  generation  pu- 
pate at  the  end  of  September  and  hibernate  as  such.  Lindemann  suc- 
ceeded in  obtaining  from  the  pupce  of  Cecidomyia  destructor  from  the 
districts  of  Poltawa  and  Tola  the  parasite  Cerapkron  destructor,  Say  .J 
I  leave  it  to  Lindemann  as  to  the  correct  determination  of  the  name  of 
the  parasite.  As  iar  as  I  know  Cerapkron  attacks  the  larvse  of  the  Hes- 
sian fly,  while  a  Platygaster  lives  in  its  pupa, 

Besiabk. — The  reports  in  Bussia  concerning  the  gall-gnats  allied  to 
Cecidomyia  destructor  are  for  the  greater  part  so  inaccurate  that  the  name 
of  the  respective  species  can  be  determined  only  at  the  outset.    How 

•Truulatad  hy  Br.  C.  F,  Clut«r. 

tnisiAper  OD  Oieidetnaia  diulruelor  <n  VsrhandlnDgindflT  looL-biit.  Qm.Id  Wlen,  ISM,  sp.  Ul-tOI. 

t  Wlgaiaa  in  A.  &  FKkud'a  Guide  to  the  Study  of  foteota,  p.  SIG. 
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fur  the  Cecidomyia  seealina  L5w*  differa  from,  the  Heafiian  fly  a  good 
deal  can  be  diacussed.  NSrdlinger,  Taschenberg,  and  Kaltenhach  fol- 
low  Wagiier,t  saying  that  Cecidomyia  secalina  is  identical  with  Cecidomyia 
dintructor.  I  neither  have  LSw's  nor  Wagner's  paper,  so  thati  mn  not 
in  position  to  verify  this  view,  bntshonid  judge  £rom  the  positive  state- 
ment of  Haberlandt  that  Cecidomyia  destructor,  at  least  in  Hungary, 
occurs  on  wheat  only,  and  that  the  gall-gnat  living  on  rye  must  belong  to 
another  species.  Von  Bergenstamm  and  P.  TJiw  question^  whether 
Cecidomyia  funeata,  described  by  Motschulsky,  be  not  identical  with  Oeci- 
domyiasecalina  Loew.  Itis  again  contradicted  by  the  circamstance  that 
Cecidomyia  funeata  Motscb.  occurs  on  wheat  and  not  on  rye.  Very  likely 
this  species  belongs  to  the  subgenus  i>vp2osM,  for  the  following  reasons : 
Motschulsky  says  that  his  Ce^domyia  funeata  very  mach  resembles  0. 
vema  Gortis,  the  latter  being  a  Diploaia.  This  is  also  verified  by  the 
illustration  of  the  gall-gnat  given  by  him,  since  the  second  longitudin^ 
vein  of  the  wing  terminates  below  its  apex  (while  this  in  Cecidomyia 
occars  above  the  apeij  the  difference  in  the  number  of  antennal  joints 
in  both  sexes  vraa  not  questioned,  as  the  single  male  specimen  &onk 
which  the  description  was  made  was  without  antennfe).  The  descrip- 
tion given  by  Motschulsky  is  so  insufficient  that  we  accordingly  cannot 
even  determine  to  which  subgenus  that  species  belongs.  Specimens  of 
the  genus  Cecidomyia,  as  is  well  known,  soon  change  after  death,  losing 
especially  their  characteristic  colors.  Kot  much  meaning,  therefore, 
has  the  following  description  by  Motschulsky:  "Body  of  blackisb-gray 
color;  head  and  thorax  a  litde  darker;  legs  pale  yellowish;  wiu^ 
slightly  smoke- colored,  turbid,  and  not  transparent,  but  unicolorous, 
beset  with  ^ort  hairs  at  the  inner  margin.  Length,  1  English  line ; 
wiiigs  spread  2J  English  lines."  'The  pupa  of  reddish-yellow  color,  IJ 
lines  long.  Motschulsky  describes  and  hgures  an  ichneumoDid  parasitic 
on  bis  0.  funeata.  It  is  the  Platygaster  funestua  Motscb.  The  larvffi  of 
this  gall-gnat  are  reported  to  attack  the  wheat  in  the  districts  of  Saratow 
and  Simbirsk  iu  the  same  manner  as  C.  destructor. 

From  within  the  Uussian  frontiers  there  are  yet  several  other  re- 
ports of  devastations  of  cereal  gall-gnats.  A  Cecidomyia  was  observed 
tluring  several  years  (C  secaltna  Loew !)  by  Zeckert  in  the  district  of 
Mohilef  attacking  rye.  He  also  observed  ichneumonids  parasitizing 
tttem.  According  to  Uzemay,  in  the  fall  of  1852  great  nombers  of 
maggots  came  out  of  Cecidomyia  eggs  deposited  on  yonng  leaves  of 
winter  rye  in  August  in  the  district  of  Cbarko£  The  maggots  were  so 
destructive  that  everytbing  green  withered.  In  October  they  trans- 
formed into  brown  pupae,  five  or  wore  specimens  of  which  could  be  found 
at  the  base  of  the  leaf-sheaths.  He  adds  that  Cecidomyia  occurs  twice  a 
year — ^in  spring  and  fall.  Professor  Czernay  gives  the  following  Insuf- 
ficient description :  "  Body  blackish-gray ;  head  and  thorax  a  little 
darker ;  wings  grayish,  brown  at  the  base,  beaet  with  short  marginal 
hairs;  legs  long,  blackish,  1  line  long.  Larva  of  a  reddish  color. 
Fupabrown,  elongate,  length  about  1^  lines.  The  female  deposits  some 
20  or  30  eg^  outhe  upper  side  of  young  rye  leaves.  The  larvte  hatch 
ou  the  fifteenth  day.  The  pupa  hibernates  either  in  the  soil  or  be. 
tween  the  leaf-sheaths." 
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THE  HESSIAN  FLY  NOT  IMPORTED  FROM  EUROPE. 
Bt  Dr.  H.  a.  HA.QEH,  Ga.bibeidQ£,  Mass.* 

The  official  publicatioo  of  Bulletin  4,  "The  Heasian  Fly,"  by  Dr.  A. 
S.  Packard,  for  the  N.  A.  [U.  S.]  Eotom.  GotjiinissioDj  has  indnced  me 
to  study  again  the  question  of  the  importation  of  this  inseot  by  Hessian 
troops  at  an  early  period  of  the  war.  The  excellent  memoir  by  Dr.  A. 
Fitch  was  believed  to  have  settled  this  question  in  a  final  manner; 
therefore  his  opinion  was  accepted  by  all  subseqaeat  American  writers. 

The  best  German  monograph  on  the  Hessian  fiy  was  written  and 
published  twenty  years  ago,  in  Hesse,  by  Dr.  B,  Wagner.  He  ac- 
knowledges fully  the  merits  of  Dr.  A,  Fitch's  monograph,  but  he  objects 
to  the  historical  part  and  the  concltiBi^ns  based  upon  it.  As  Dr.  Wag- 
ner^s  work  seemed  to  have  settled  the  question  so  thoroughly  that  for 
twenty  years  no  scientist  in  Europe  has  believed  in  the  Hessian  im- 
portation, I  was  rather  astonished  to  find  in  the  Bulletin  a  reprint  of 
the  <M  story,  without  the  slightest  acknowledgment  of  their  refutation 
by  Dr.  Wagner. 

I  have  tried  myself  to  compare  as  much  as  possible  the  different  pub- 
lications quoted  by  Dr.  A.  Fitcb,  and  arrived  at  these  conclusions: 

1.  That  it  is  impossible  that  the  fly  could  bave.been  Imported  by  the 
Hessian  troops. 

2.  That  it  ia  very  probable  that  the  fly  was  here  before  the  war. 

3.  That  the  fly  was  not  known  to  exist  in  Germany  before  1857. 

It  has  been  entirely  overlooked  that  Dr.  A.  Fitch  states  himself  that 
he  has  been  unable  to  fill  an  important  desideratum,  to  make  bis  proofs 
conclusive  ones.  He  says :  "  We  have  searched  in  vain  for  the  date  of 
the  embarkation  of  the  troops  or  the  number  of  days  occupied  by  them 
iu  crossing  the  sea."  There  were  indeed  long  Iwiibre  published  those 
data,  but  in  two  works  which  even  to-dity  are  not  to  be  found  in  any 
library  here-t  Both  these  works  and  the  official  manuscript  report  are 
used  by  Dr.  Wagner.  But  there  exist  newer  publications,  all  easily 
accessible  here,  but  strangely  enough,  appear  never  to  have  been  con- 
sul ted.| 

I. — It  is  impossible  that  the  fi\j  eould  Jmve  been  imported  hy  the  Hessian 
troops. 

Dr.  A.  Pitch  arrived,  after  his  study  of  the  habits  of  the  fly,  to  the 
conclusion  "that  there  isbntouo  mode  and  but  one  month  in  the  year  in 
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which  this  insect  conld  probably  have  been  conveyed  to  tUis  country-  at 
that  time,  to  mt,  in  straw  landed  upon  our  coast  in  August."  (p.  29.)* 

Everybody  will  agree  that  Dr.  Fitch's  reasoning  is  acute  and  to  the 
point.  As  his  monograpli  is  knowu  by  every  student,  it  ia  not  necessary 
to  repeat  in  foil  his  conclusions  (p.  8-9).  But  he  liaa  forgotten  in  liis 
calculations  that  the  pupa  state  of  the  fiy  has  in  the  snmmer  only  the 
duration  of  two  mouths  or  leas,  and  that  every  ship  for  a  voyage  from 
Europe  required  ou  an  average  nearly  four  months ;  and  that  straw  in- 
fested with  these  pupse,  to  be  conveyed  at  this  time,  must  have  been 
taken  auterior  to  the  harvest.  Dr.  Fitch  tries  to  explain  this  iu  a  queer 
way :  "  Had  a  company  of  soldiers  needed  straw  for  package,  do  objec- 
tion would  have  been  made  to  their  going  iu  a  field  (infested  by  the  tiy) 
and  with  a  scythe  gathering  what  they  required  weeks  before  the  usual 
time  of  the  harvest."  Dr.  Wagner  israthermortifiedby  this  funny  con- 
ception of  the  military  discipline  of  the  Hessian  troops.  But  the  sui>- 
position  is  more  untenable  as  the  sending  of  the  troops  was  rather 
unpopular;  their  passage  was  objected  to  by  several  parties,  and  they 
had  to  make  long  and  various  circuits,  and  to  conduct  themselves  iu  a 
very  cautious  manner.  Further,  the  minute  official  reports  would  have 
preserved  details  of  such  entirely  unusual  events.  The  first  division  of 
the  Hessian  troops  was  ready  to  depart  in  the  middle  of  February,  177C. 
The  troops  were  onlered  to  march  from  Cassel  through  Hanover  to 
Bremen.  As  the  British  transimrt  ships  haflnot  yetan-ived  at  Bremen- 
haven, the  troops  returned  to  Hesse,  and  started  again  February  29. 
In  passing  Bremen  March  10,  every  regiment  ha<l  to  be  transjiorted  ou 
seventy  wagons,  because  the  whole  country  was  inundated  by  the 
rivers  Weser  and  Wumme,  The  small  number  of  wagons  shows  that 
the  baggage  could  not  have  been  very  large.  The  troops  arrived  Marcb 
2l8t  to  22ud  at  Bremenhaven,  and  were  embarked  from  March  23rd  to 
April  15th,  as  the  transport  ships  arrived  only  slowly.  The  fleet  startwl 
April  17th,  arrived  iu'Spithead  April  28th,  left  May  6th,  and  arrived 
August  17th  at  Sandy  Hook.  Some  ships  (after  Dr.  Wagner's  state- 
ment) seem  to  have  reached  Halifax  July  7th,  and  Utrecht,  off  Long 
Island,  August  12th.  Several  transport  ships  left  Bremenhaven  April 
21st,  and  Portsmouth  May  12tli,  but  arrived  at  the  same  time  with  the 
others  at  Sandy  Hook. 

The  accommodations  for  the  troops  on  the  ships  were  all  furnished  by 
England,  "The  bedding,"  says  Bancroft,  "was  infamous  scanty;  their 
pillows  7  by  5  inches,  small  mattresses  and  woolen  blankets,  hardly  to- 
gether weighing  seven  pounds."  Every  six  men  slept  together,  iu  a 
partition  6  feet  loug  and  fi  feet  broad.  When  the  men  were  tired  lying 
on  one  side  they  bad  all  to  turn  at  the  same  time  to  the  other  side. 
Now  if  it  had  been  possible  that  the  bedding  contained  infested  straw, 
everybody  will  agree  that  its  use  for  three  monthsand  ahalf  by  soldiers 
placed  so  uncomfortably  is  more  than  the  most  persistent  Hessian  fly- 
would  be  able  to  stand.  The  idea  that  camp  straw  had  beeu  conveyed 
by  the  transport  ships  is  of  course  impossible,  when  all  necessary  accom- 
modations had  been  more  than  shortened. 

The  division  was  ordered,  August  19th,  from  Staten  Island  to  Long 
Island,  and  arrived  August  22nd  at  Flatbush.  The  official  records  state 
that  only  the  tents  and  the  baggage  were  transported  on  very  small  and 
odd  looking  wagons,  each  with  oidy  two  small  horses.  Here  again  the 
supposition  that  camp  straw  had  been  tninsimrted  is  entirely  improbable, 
the  more  as  it  is  stated  that  "  the  troops  found  Long  island  well  pro- 
vided with  everything,  even  to  a  certain  degree  of  comfort  and  luxury." 

These  troops  left  Ht^sse  in  February,  uud  Spithead  in  May,  also  loug 
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before  straw  could  have  been  made,  and  conld  not  have  imported  the  fly. 
These  are  the  very  troops  Dr.  Asa  Mteh  speaks  of  tnth  conjidenoe  as  im- 
porters of  the  Bessianfiy. 

The  second  division  of  the  Hessian  troops  left  Gassel  in  May,  1776, 
Bremenhaven  June  3rd,  arrived  at  Spithead  June  20th,  sailed  together 
with  the  Waldek  troops  July  20th,  and  arrived  October  2l8t  at  New 
Kochelle,  Long  Island.  The  date  of  their  arrival  alone  proves  that  the 
importation  of  the  fly  by  them  was  impossible. 

All  other  German  troops  dispatched  in  1776  were  landed  in  Quebec. 
The  Braunschweig  troops  left  Febniary  22ud,  arrived  at  Stade  March 
oth  and  at  Portsmouth  March  20th.  The  Haimu  troops  left  Marcb  15th, 
ftnd  were  embarked  March  26th  at  Nimwegen,  Both  troops  together 
sailed  ftom  Portsmouth  April  7th,  and  arrived  June  1st  at  Quebec.  Of 
course  its  importation  by  these  troops  is  out  of  the  question. 

During  tlie  year  1777  the  following  German  troops  were  sent  to 
America:  From  Hcssen  Gassel,  which  left  March  2nd,  were  shipped  on 
the  Fulda  May  18th,  embarked  May  25th  at  Bremenhaven,  and  arrived 
September  27th  at  Sandy  Hook.  From  Hessen  Hanan,  which  started 
March  7th  and  Slat  for  Dordrecht;  from  Braunschweig,  which  arrived 
March  lath  at  Stade;  from  Auspach  Bayreuth,  which  left  February 
20th,  and  were  embarked  March  30th  at  Dordrecht.  All  left  Ports- 
mouth together  April  7th,  and  landed  June  3rd  at  Staten  Island,  and 
were  ordered  June  11th  to  Amboy,  N.  J.  Comparing  the  dates  of  their 
arrival,  an  importation  of  the  fly  by  those  troops  is  impossible. 

The  data  for  the  following  years  are  without  importance,  as  the  fly 
appeared  in  fall  of  1778  in  Kew  York.  But  it  may  be  stated  that  dur- 
ing 1778  the  troops  Irom  Hessen  and  Bayrenth  arrived,  Sept.  25lb,  also 
too  late  to  import  the  fly. 

All  troops  from  1779  to  1782  landed  in  Quebec  or  in  Halifax.  Only 
in  1780  troops  embarked  August  15th  arrived  October  17th  in  New  York. 

I  think  in  comparing  all  these  data^,  everybody  will  agree  that  the  fly 
conld  not  have  been  imported  by  those  troops.  There  has  doubtless 
been  too  much  patriotic  impulse  and  indignation  prevailing  in  accept- 
ing without  any  real  criticism  these  old  traditions.  Patriotic  motives 
are  the  worst  guides  in  scientific  questions. 

IL  It  is  very  probable  that  ihefiy  was  here  before  the  war. 

I  regret  tbati  am  nofacquainted  with  the  older  American  literature, 
and  I  have  no  means  to  get  at  it.  Therefore  I  know  only  one  statement, 
quoted  by  Dr.  A.  Fitch,  which  seems  to  Dr.  Wagnerand  myself  to  prove 
tiiat  the  Hessian  fly  had  existed  here  before  the  arrival  of  the  Hessian 
troops.  The  statement  (I  have  seen  the  original  communication]  says : 
*'  A  respectable  and  observing  farmer  of  this  town  (Eenselaer',  N.  Y.}, 
Col.  James  Brookins,  has  informed,  me  that  on  his  first  hearing  of 
the  alarm  on  Long  Island  in  the  year  1786  (Fitch  says  doubtless  1776  is 
intended),  and  many  years  before  its  ravages  were  complained  of  in  this 
part  of  the  country,  he  detected  the  same  insect  upon  examining  the 
wheat  growing  in  his  town.  These  facts  prove  pretty  satisfactorily  that 
the  Hessian  fly  or  wheat  insect  is  indigenous  in  this  country." 

Dr.  Fitch  r^ects  the  testimony  with  some  sarcastic  phrases,  and 
adds :  "  The  strong  probability  is  that  it  was  some  other  insect  which 
was  found  by  Col.  Brookins."  I  don't  see  how  such  testimony  can  be 
rejected.  There  is  no  need  to  donbt  that  a  respectable  and  observing 
farmer  would  recognize  the  devastations  done  by  tbe  Hessian  fly. 
!Every  one,  even  the  most  unobserving  man,  having  seen  once  such  a 
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devastated  field,  will  reco^ize  and  remember  tbe  fiict.  Moreover^ 
tbere  bas  not  existed,  nor  does  there  exist  now  in  the  IT.  S.,  according 
to  Dr.  Fitch?s  own  writings,  an  insect  which  produces  similar  rara^s. 

Dr.  Fitch  makes  similar  objections  to  the  statement  of  Mr.  Mitchell 
that  the  fly  had  appeared  on  Long  Island  in  1776,  before  the  arrival  of 
tbe  troops.  He  eays  the  devastations  were  conspicuous  and  liable  to 
attract  attention,  and  leaves  us  in  the  dark  when  Col.  Morgan  states 
that  in  1778  the  ny  made  its  first  appearance,  and  directly  afterthat  Mr. 
Clark  states  that  the  d.v  made  its  first  appearance  in  1779,  so  that  at 
least  one  of  them  must  have  beeu  mistaken. 

III.  The  fiy  was  not  Icnoicn  to  exitt  in  Qermany  be/ore  1857. 

The  fly  must  have  existed  in  Europe  and  in  Germany  before  it  could 
have  been  imported  with  the  troops.  Dr.  Fitch  tries  to  settle  this  most 
important  qaestioo  by  the  following  statements : 

Mr,  Duhamel,  in  Monceau  (I  have  compared  the  original),  says  that 
"  a  number  of  white  worms  have  been  found  on  the  wheat  near  Geneva, 
in  1755,  which  after  a  time  turn  to  a  chestnut  color ;  they  place  them- 
selves betwixt  the  leaves  and  gnaw  the  stalk  ;  they  are  commonly  found 
betwixt  the  first  joint  and  the  root ;  these  animals  appeared  about  the 
middle  of  May." 

It  is  rather  strange  that  just  this  passa^^e  has  been  quoted  and  always 
reprinted.  Mr.  Duhamel  says  plainly,  "The  larva  gnaws  the  stalk." 
Now  Dr.  A.  Fitch  says  (p.  33),  "  The  larva  of  the  Hessian  fiy  lives  upon 
tbe  sap ;  it  does  not  giiaw  the  stalk.'"  And  Dr.  Packard  says  (p.  15), 
"  Their  soft  and  fleshy  undeveloped  month  parts  do  not  enable  them  to 
gnaw  tbe  surface  of  the  plant." 

Tbe  fact  that  the  stalk  was  gnawed  shows  evidently  that  the  insect 
was  not  the  Hessian  fly,  but  a  species  of  Oscinis;  tbe  larvte  of  some 
species  of  which  would  gnaw  the  stalk— or  perhaps  Opomyza  jlorum. 
The  pupa  of  those  species  is  also  brown  and  appears  above  the  root 
between  theleavesandthestalk,  and  the  imago  appears  just  as  Duhamel 
states,  in  the  middle  of  May,  one  month  later  than  tbe  Hessian  fly. 
Prof.  J.  Kuehue  remarks  that  the  effects  produced  upon  the  plauts  by 
Opomyza  are  similar  to  those  of  the  Hessiau  fly. 
*  Therefore  the  quotation  of  Duhamel  is  entirely  out  of  place,  and  this 
is,  by  the  way,  the  only  one  by  which  the  existence  of  the  fly  in  Europe 
before  the  war  has  been  corroborated.  I  have  gone  through  the  litera- 
ture from  1770  to  1304,  without  finding  any  statement  of  similar  devasta 
tions  of  wheat,  for  Germany,  for  France,  and  for  Spain.  There  exist  a 
number  of  books  where  such  a  calamity  in  France  would  have  been 
noted  if  it  had  existed. 

I  have  not  been  able  to  consult  the  long  and  detailed  report  of  Sir 
Joseph  Banks  to  the  British  Goverumeut.  An  extract  given  by  Eirby 
and  Spence  shows  that  tbe  fly  did  not  exist  in  England  in  1788,  and 
that  nowhere  on  the  continentits  existence  or  similar  devastations  were 
kuowD. 

In  1834,  Prof.  Kollar,  of  Vienna,  iu  his  treatise  on  injurious  insects, 
published  an  accopnt  on  some  devastations  done  by  the  Hessian  fly — he 
has  first  in  Europe  used  this  name  for  a  European  species — in  Alteu- 
burg,  Hongary,  and  in  Weikendorff,  17  miles  from  Preasburg,  an  estate 
belonging  to  the  Prince  of  S^hseu-Coburg.  Dr.  A,  Pitch  quotes  both  as 
"  Saxe  Altenburg  aud  Saxe  Coburg,  about  a  hundred  miles  distant  from 
Hesse  Cassel."  "  It  is  a  strange  geographical  mistake"  says  Dr.  Th. 
W.  Harris  (Corresp.  p.  189).  "  to  transport  those  localities  to  Saxe, 
whereof  Altenburg  is  400  miles  distant,  and  Weikeudorff  near  the  bor- 
der of  Hungary,  about  375  miles  distant."    Nevertheless  Dr.  Packard 
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reprinta  again  the  strange  mistake  made  by  Dr.  A.  Fitcb,  as  the  only 
proof  for  the  exUtence  of  the  insect  in  a  district  not  far  distant  from 
Casael. 

The  careful  stndy  of  Prof.  Kollar's  report  makes  it  very  doabtfnl  if 
his  insect  is  the  Hessian  dy.  He  describes  the  larva  as  pale  green  with 
a  small  black  dot  above,  which  does  not  at  all  agree  with  the  Hessian 
fly,  bat  very  well  with  the  larva  of  a  Chlorops,  ,  He  states  having 
reared  but  one  fly,  but  he  describes  both  »exea.  His  description  is  simply 
a  translation  of  those  ofTh.  Say,  and  not  a  correct  one,  as  he  translates 
ieveral  times  fulvous  for  golden. 

I  have  never  seen  the  dissertation  on  the  same  calamity  by  Dr.  Ham- 
merschmidt,  Vienna.  It  is  printed  in  a  small  number  for  private  cir- 
culation. Prof.  J.  C.  Westwood  having  received  specimens  of  the  pupa 
.n  the  sraw,  doubts  if  it  is  the  Hessian  fly.  Perhaps  the  strictures  on 
his  report  by  Dr.  A.  Fitch  (p.  8)  are  correct,  as  they  have  never  been 
refuted  by  Prof.  Westwood.  But  it  is  to  be  remarked  that  0.  de- 
itruetor  is  not  the  only  species  of  the  genus  having  a  coarctat«  pupa. 
Dr.  Fitch  {p.  40)  has  detected  one  on  Agrostis  lateriflora,  and  Mr.  Win- 
nertz  states  the  same  for  C.  graminicola  from  Europe. 

All  European  works  on  the  Hessian  fly  published  after  1867  agree 
that  it  was  then  an  entirely  new  pest,  never  seen  before  and  unknown 
to  all  prominent  dipterologists — Wiedemann,  Meigeo,  Zetterstedt,  Loew, 
Bremi,  all  monographers  of  this  genus,  and  Schiner.  The  species  was 
represented  in  no  collection,  and  apparently  not  in  the  Vienna  Museum, 
as  Mr.  Scliirier,  1864,  quotes  as  localities  for  Europe  only  those  given 
by  Mr.  Dana.  ^Nevertheless  I  am  obliged  to  state  that  thirty  years 
later,  after  Mr.  Habertandt,  the  Hessian  fly,  0.  secalitio,  has  been  ob- 
served in  the  same  parts  of  Hungary. 

The  only  sure  statement  of  the  existence  of  the  Hessian  fly  in  Europe 
is  its  discovery  by  Mr.  J.  Dana  in  1834,  at  Mahon,  Toulou,  and  fTapIes. 
The  identity-of  this  insect  with  the  American  species  is  to  be  accepted 
on  Th.W.  Harris's  authority.  There  was  never  a  better  authority,  and 
scarcely  one  who  has  better  known  the  insect.  He  has  given  his  con- 
viction of  their  identity  in  the  most  nneqnivocal  terms.  The  statement 
that  the  insect  had  been  in  Minorca  from  time  immemorial,  and  often 
done  great  damage  both  there  and  in  Spain,  is  very  interesting,  but  not 
to  be  accepted  as  certain  before  having  been  corroborated  by  reliable 
reports.  I  am  not  able  to  compare  the  old  Spanish  literature,  but  I 
think  it  should  be  dune. 

The  existence  of  the  fly  in  Asia  Minor,  near  the  shore,  is  probable 
from  the  discovery  made  by  Professor  Loew  of  the  larva  and  pupa  on 
the  straw  in  1342,  and  later  recognized  by  him  as  identical  with  his  C. 
seoalina. 

Mr.  V.  von  Motschulsky  describes  in  1852  a  fly  very  obnoxious  to  the 
wheat  in  the  governments  of  Saraton  and  Simbirek,  in  Busland,  as  G. 
funesta,  togetJler  with  its  parasites.  I  may  add  that  von  Motschulsky, 
after  faia  return  from  America,  and  having  received  typical  specimens 
of  the  Hessian  fly  and  its  parasites  from  Dr.  A.  Fitch,  has  assured  me 
that  G./unesta  and  V.  destructor  are  the  same  species.  This  is  also  ac- 
cepted in  von  Osten-Sacken's  catalogue.  Mr.  Koeppen,  in  his  excellent 
work  just  published  "On  Injurious  Insects  in  Busland,"  states  that 
since  that  time  nothing  has  been  known  about  the  fly  in  those  parts  of 
Busland.  "  Before  1879,"  says  Koeppen,  "  we  had  no  reliable  report 
about  the  existence  of  the  Hessian  fly  in  Busland,  which  was  discov- 
ered in  Poltowa  and  Snla  by  Mr.  Lindemann  in  the  summer  of  1879, 
together  with  its  parasites." 

In  1837  and   I8J8  the  rye   was   extensively  damagwl   in    Silesia,. 
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Poeet),  and  PrQssia.  Prof.  Loew,  at  the  time  tbe  leading  dipterologist 
studied  tlie  insect,  and  declared  it  to  be  very  similar  t«  tbe  Hessian 
fly,  but  probably  a  new  species  named  by  bito  C.  aecatina.  He  had 
never  seen  the  AinericaD  S])ecies,  and  had  to  rely  on  Dr.  A.  Fitch's  de- 
scrii>tion,  which  did  not  fully  agree  with  C.  secalina.  In  1S59  the  same 
insect  van  very  obnoxious  to  the  rye  in  Eastern  Prussia,  and  was  studied 
by  myself.  In  18G0  it  had  advanced  westward  to  Augsburg,  where  it 
was  studied  by  Prof.  Eosenhauer,  and  to  Fulda,  Hesse.  Everywhere 
it  was  considered  to  be  an  entirely  new  pest,  never  seen  or  observed 
before.  In  Hesse  the  fly  was  studied  by  Dr.  B.  Wagner,  and  his  mono- 
gnvpb  is  perhaps  the  most  satisfactory  existing  in  Germany,  though  it 
seems  to  bo  entirely  unk  nown  Iiere.  The  tly  destroyed  in  Hesse  wheat, 
rye,  and  barley.  I  am  not  able  to  say  whether  the  insect  did  advance 
farther  west.  In  tbe  following  years  the  calamity  subsided,  and  was 
soon  nearly  forgotten.  Extensive  destructions  in  Hungary  in  IS&i  are 
reported  by  Mr.  Ilaberlaudt  and  Knenstler,  and  in  1879  in  Busland.  I 
find  no  statements  of  injury  done  by  the  fly  in  Germany  after  1860,  and 
the  rei)orts  for  Bohemia  for  1872  and  1879  state  directly  that  the  fly 
was  not  observed.  Dr.  Schiner,  inYienna,  had  till  1864  seen  no  speci- 
men; the  best  proof  that  it  had  not  been  obnoxious  in  Austria. 

Dr.  Wagner  was  the  first  to  acknowledge  the  identity  of  C.  aecalina 
and  the  Hessian  fly.  In  observing  tbe  manner  of  life  and  the  time  of 
swarming  of  the  fly  in  Hesse,  and  comparing  both  with  the  time  of  the 
departure  and  the  arrival  of  the  Hessian  troops,  Dr.  Waguer  comes  to 
the  conclnsiou  that  the  importation  of  the  fly  by  those  troops  is  strictly 
impossible. 

If  we  consider  the  positive  evidence  of  the  existence  of  the  Hessian 
fly  in  Europe,  we  find  that  between  1830  and  1840  it  occurred  in  foor 
localities  on  the  northern  shore  of  the  Mediterranean.  It  appeared  in 
1850  more  to  the  north  in  southern  Busland,  and  advanced  strictly 
westward  through  Germany  till  1860  as  a  very  obnoxioas  pest.  After 
all  I  think  It  would  be  hardly  more  difficult  to  accept  and  to  prove  that 
the  fly  was  introduced  by  the  energetic  trade  with  the  Mediterranean 
from  America,  and  became  obnoxious  only  after  acclimatization,  as  to  ac- 
cept the  introduction  into  America  from  Europe.  It  is  difficult  to  sop- 
pose  that  the  fly  had  been  overlooked  by  such  a  number  of  prominent 
entomologists  as  those  named.  Dr.  Wagner  accepts  as  a  fact  that  the 
fly  was  imported  from  Asia  to  Europe  and  from  Europe  to  America. 
The  same  supposition  was  made  long  ago  by  T.  W.  Harris,  because  the 
fly  is  connected  with  the  cereal  grasses,  and  therefore  their  original  home 
was  presumed  to  be  the  same  with  those  planta.  Against  this  conclu- 
sion I  have  to  make  two  objections.  First,  the  fatherland  of  these  plants 
is  unknown.  That  they  live  still  wild  in  Persia,  as  Dr.  Wagner  sup- 
l)08es,  is  not  proved  at  all.  Bnflbn  also  remarks  that  our  cereals  are  not 
known  to  grow  wild  anywhere,  and  later  stat«ments  have  always  been 
proved  to  be  unfounded.  -  Tbe  fly  is  not  found  till  now  in  the  Orient. 
Second,  it  U  tiot  true  that  such  an  obnoxious  insect  is  strictly  limited  to 
some  few  species  of  plants.  The  potato  bug  has  given  abundant  evi- 
dence that  an  insect  not  obnoxious  before  may  become  so  by  fiudiDe  a 
related  plant  better  suited  to  its  taste.  Dr.  A.  Fitch  (Bep.  II.,  p.  297) 
well  says,  in  speaking  of  some  wheat  and  barley  flies :  "As  these  files 
ajtpear  to  be  native  species,  it  is  probable  that  before  wheat  was  colti- 
Aated  uiK)n  this  continent  they  sustained  themselves  upon  some  of  oor 
wild  grasses.  Their  numbers  must  therefore  have  been  very  limited  at 
that  period.  But  when  wheat  was  introduced  and  became  extensively 
cultivated,  it  gave  them  such  an  ample  supply  of  most  palatable  nour- 
ishment that  they  have  gradually  increased,  aud  are  now  excessively 
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nameroas,  lajiDg  every  wheat- field  under  contribation  for  their  support.'' 
Is  it  not  obvious  that  the  same  course  may  have  happened  with  the  Hes- 
siau  flyf  The  more  bo  since  jaat  at  the  timeof  its  appearance  in  LoDg 
Island  aDd  tbe  adjoininur  country  the  culture  of  wheat  waa  prominently 
advanced.  Since  we  knov  that  at  the  ntfuoat  during  six  weeks  in  the 
year  only  is  the  importation  of  tbe.dy  possible,  such  an  importation  to 
America  before  the  discovery  of  steamshipa  ia  almost  inconceivable. 
Even  if  purposely  undertaken  with  all  care,  such  an  importation  would 
almost  surely  have  been  a  failure. 

Dr.  Wagner  has  felt  the  strength  of  those  arguments,  and  supposes 
that  importation  had  been  possible  only  &oni  the  nearest  coast  of  France, 
He  believes  that  the  lesser  distance,  as  well  as  the  freqnent  trade  with 
France,  makes  it  more  probable.  Bnt  why  not  accept  that  the  fly  wag 
indigenous  here  as  well  as  in  the  Old  World  1  There  are  Biptera  identi- 
cal with  European  species  which  nobody  would  tbink  to  have  been  im- 
ported. I  may  mention  the  common  Trichoeera  regetationie,  which  be- 
longs to  a  related  group.  The  species  is  common  here,  and  was*  ob- 
Ber\-ed  by  me  13  years  ago.  But  last  winter  I  had  specimens  sent 
me  from  Maine,  stating  that  this  insect  had'  never  been  seen  there  be- 
fore, and  had  been  extremely  troublesome.  I  know  well  that  many 
animals — higher  and  lower  ones — have  been  imported,  because  the  facta 
are  well  recorded  j  I  believe  that  a  number  of  others  have  also  been  im- 
ported for  which  tbe  facts  are  not  recorded.  But  I  see  no  reason  to  go 
farther,  and  am  prepared  to  accept  that  the  same  species  in  both  coun- 
tries may  have  been  developed  unde^  similar  conditions.  I  consider, 
therefore,  the  Hessian  fly  to  be  an  indigenous  American  insect,  and  not 
imported  by  Hessian  troops. 

A  few  words  more  concerning  the  periods  of  nnusual  abundance  of 
the  fly.  I  was  very  mnch  interested  iu  the  study  of  tbe  table  given  by 
Dr.  Packard,  but  I  arrived  at  the  concluaion  that  the  table  is  not  euffl- 
cieut,  and  Indeed  is  considered  by  Dr^  Packard  himself  as  very  imper- 
fect.. Concerning  New  England  Dr.  A.  Fiteh'a  statement  has  been  over- 
looked, Regs.,  viii.,  p.  203,  that  the  flv  waa  very  injurious  in  Berks  Co., 
Mass.,  iu  1779. 

The  year  1823  for  Maine  and  1857  for  Ohio,  are  not  ma*ed  at  all  in 
the  tftble,  and  both  tbe  records  state  that  the  farmers  had  ventilated 
earnestly  the  question  to  give  up  entirely  the  cultivation  of  wheat.  The 
only  conclusion  to  be  made  by  tbe  table  would  be  that  with  an  intermis- 
sion of  tliirty  to  forty  years  a  period  of  superabundance  tbllows.  Per- 
haps a  careful  stndy  of  the  old  records  from  1748  to  1750  would  give 
some  evidence  if  the  fly  has  ever  been  obnoxious  here  before  the  war. 
It  is  a  curious  fact  that  such  an  intermission  of  the  d^ipearance  of  tbe 
Hessian  fly  has  occurred  just  in  that  quarter  of  the  century  during 
which  the  most  ardent  collector  and  student  of  the  N.  American  Dip- 
tera — I  may  say  the  foun<ler  of  tbe  American  Dipterology — was  here. 
In  factj  Baron  von  Osten  Sacken  has  never  met  here  with  this  Hessiiiii 
fly,  which  is  not  represented  in  his  collection  nor  in  Pro£  Loew's,  both 
now  in  the  Museum  in  Cambridge. 

Note. — As  the  paper  was  going  through  the  press  I  received  two 
pairs  of  C.  destructor  from  Prof.  J.  A.  Cook,  the  first  American  speci- 
mens which  have  come  to  my  hands.*  In  comparing  these  with  two 
pairB  of  C.  aecalina  from  Prussia  and  Hesse,  I  was  astonished  to  find 
tbe  American  insects  twice  as  large  as  the  European  ones,  and  almost 
entirely  black.  I  think  they  look  so  different  that  the  identity  is  per- 
bapa  not  sure.  But  a  larger  series  from  both  countries  and  a  more 
detailed  knowledge  of  Diptera  than  are  at  my  command  would  be 
needed  to  decide  the  question, 
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LOOUST  IS  1830. 
Dr.  Ctkus  Thomas, 

0/tke  United  States  Entmnological  Commission: 

Sib  :  I  have  the  honorto  report  that  in  obedience  tA  your  iuetructioiis 
I  have  visited  personally  portions  of  Bouthem  MinneBOta,  central  aod 
northern  Dakota,  and  eastern  Montana  for  the  parpose  of  gatheriog 
information  in  reference  to  the  locuHts. 

My  investigations  nnder  yoor  letter  of  instmctions  were  conflned  to 
July  and  August,  1880. 

Leaving  Oarhondale,  HI.,  July  5,  T  passed  up  the  Illinois  Central  Eail; 
road  to  Chicago,  and  from  there  to  Saint  Paul,  Minn.,  over  the  Chicago 
andNorthvesteruBailway,  where  I  stopped  one  day.  From  Saint  Paul 
I  went  to  Willmar,  Minn.,  on  the  Saint  Paul,  Minneapolis  and  Muiitoba 
Eailway,  where  I  arrived  during  the  afternoou  of  the  9th  instant. 

I  could  not  discover  by  inquiry  that  any  damage  had  been  done  by 
locusts  along  the  line  t)f  the  railroad,  bat  I  saw  a  fewof  them  at  statioiis 
where  the  train  stopped. 

At  Willmar  I  learned  that  in  Augnst  and  September,  1876,  gwamis 
of  locusts  came  from  the  west  aud  northwest  and  deposited  eggs  iu 
large  quantities,  preferably  in  suuny  spots  nearly  or  quite  clear  of  vege- 
tation, though  large  numbers  were  placed  iu  the  open  prairie  anion^ 
the  grass.  These  eggs  hatched  during  the  latter  part  of  May  and  in 
June,  1877,  the  young  locusts  stripping  the  fields  of  almost  every 
green  thing  iji  some  places,  causing  many  farmers  to  .take  advantage  of 
the  offer  of  seed  made  by  the  Governor  of  the  State.  In  June  and  July 
the  locusts  departed  in  swarms,  going  towards  the  south  and  southeaat. 
The  crops  most  damaged  by  the  young  locusts  were  the  wheat,  oats, 
and  other  small  grains :  gardens  were  also  damaged  very  extensively. 

I  could  learn  of  no  damage  done  by  locusts  in  this  vicinity  during 
either  the  past  or  present  years,  aud  mauy  averred  that  there  were  noue 
of  the  pests  in  the  country,  though  I  captured  several  si)ecimena  in  flelda 
near  the  town. 

In  examining  a  field  of  rye,  many  of  the  stalks,  x>crhap3  one-tenth  of 
those  on  the  side  of  the  field  where  I  was,  were  perforated  by  some  io- 
sect  from  two  to  fonr  inches  above  the  second  joint  from  the  head.  The 
jierforations  had  uinch  the  appearance  of  those  made  by  the  subgenas 
CAIoropg  of  thetwo-wiuged  flies.  Above  tbe perforations  the  stalks  were 
dry  and  the  heads  only  chEffT. 

ily  uest  stopping-i)lace  was  Glyndon,  Minn.,  where  I  remained  only 
long  enough  to  take  the  first  traiit  westwai-d.  Along  the  railroad  from 
Willmar  I  captured  several  specimens  of  C.  spretus,  but  could  not  learn 
of  any  ravages  committed  by  them  at  any  time  during  the  past  year. 

From  Glyndou  1  went  to  Jamestown,  Dak.,  arriving  there  Saturday, 
July  10,  having  learned  nothing  along  the  route  of  damages  committed 
during  the  two  years  just  past. 
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For  iiiformatioD  and  aBsistance  wbile  in  Jamestown  I  am  indebted 
principally  to  Mr,  A.  W.  Kelley,  the  po^itniaster. 

Locusts  first  Tisited  this  section,  to  his  liiiowledge,  in  1869,  at  Fort 
Totten,  some  eigbty  milesnorth  of  Jamestown,  be  having  previously,  in 
1864,  seen  them  at  the  old  Yellow  Medicine  Agency.  During  every  year 
from  latifl  to  1876,  inclusive,  locusts  occurred  iu  greater  or  leas  numbers, 
and  eggs  vere  deposited  at  various  }>laceH  along  the  valley  of  the  James 
Itiver.  Tbe  locusts  in  depositing  their  eggs  generally  selected  a  sandy, 
rather  compact  soil,  choosing  the  low  ground  next  the  river  rather  than 
the  more  elevated  prairie,  even  where  Uie  higher  ground  was  but  a  ^ort 
distance  from  the  river. 

Of  the  swarms  stopping  here  the  greater  number  came  from  the  north, 
some  coming  from  the  northwest.  They  departed  towards  the  south, 
southeast,  and  tbe  southwest,  though  in  1876  and  once  previously  they 
were  noticed  fljing  toward  the  northwest. 

In  July,  1879,  they  were  flying  over  Jamestown  toward  the  southeast. 
Auiong  the  things  attacked  by  them  vera  wheat  and  all  other  grains, 
onioDs,  cabbage,  potatoes,  &c.  Tomatoes  were  among  the  laat  things 
eaten,  while  pease  escaped  almost  entirely.  In  1879,  June,  just  across 
the  river  from  Jamestown,  about  one  acre  of  beans  were  destroyed  by 
young  locusts  that  had  hatched  in  that  place.  This  is  the  only  instance 
of  note  in  which  the  young  locnsts  have  appeared  iu  any  considerable 
numbers  and  have  done  damage  during  the  past  two  years  in  this  por- 
tion of  the  James  Valley.  The  swarm  was  so  small  that  it  departed  un- 
DOticed. 

My  collection  taken  here  included  numerous  speoimens  of  0.  apretw 
aud  other  grasshoppers;  lepidojitera,  neuroptera,  diptera  and  coleo- 
ptera  were  also  taken  in  liDiited  numbers.  The  lepidoptera  were  abun- 
dant along  the  river,  but  were  comparatively  poor  in  number  of  species. 

While  at  Jamestowu  a  rumor  was  iu  circulation  tliat  locosta  had  at- 
tacked Steele's  farm,  about  60-miles  west  of  there,  aAd  were  destroying 
the  wheat,  but  upon  arrival  there  I  found  it  was  a  false  alarm,  aud 
though  the  locnsts  were  rather  plentiful  they  were  not  doing  damage 
enouirh  to  be  noticed,  and  none  had  been  seen  moving  in  swarms. 

July  13. — I  arrived  in  Bismarck  lute  in  tbe  evening.  On  the  Uth  I 
learned  that  no  locusts  had  been  seen  iu  that  vicinity,  and  no  damage 
bad  been  reported  by  farmers  during  the  last  and  the  present  years. 
An  opportunity  being  offered  I  crossed  the  Missouri  liiver  to  Fort  A. 
Lincoln,  about  5  miles  below  Bismarck,  and  did  some  collecting  in  that 
vicinity.  On  both  sides  of  the  river  I  found  the  grasshoppers,  espe- 
cially C.  apretus,  most  unmerous  on  the  prairie  back  from  the  river,  wbile 
leiudoptera,  neuroptera  and  diptera  were  most  numerous  on  the  low 
grounds  near  the  river. 

Jvly  15, — I  took  passage  on  a  Missouri  River  steamboat  for  Fort  Peck 
Indian  Agency,  Montana.  During  the  day  we  stopped  at  three  wood- 
yanls,  at  each  of  which  I  captured  a  few  specimens  of  O.  apretus. 

July  16. — The  steamer  wooded  once  to-day,  I  did  not  go  ashore  on 
acconnt  of  the  great  numbers  of  mosquitoes. 

July  17. — I  saw  locusts  in  small  numbers  at  two  wood-yards  to-day. 

July  18. — Passed  Fort  Buford,  but  did  not  go  ashore,  as  the  boat  did 
not  atop  long  enough  to  x»ermit  it.  However,  I  learned  that  the  locusts 
■were  not  troubling  them  this  year. 

July  19. — The  steamer  wooded  once  to-day.  I  did  not  see  any  locusts 
ftt  the  wood-yard,  probably  because  of  the  dense  underbrush.  Arrived 
at  Fort  Peck  Agency,  or  Poplar  River,  at  10.30  o'clock  a.  m. 

While  in  conversation  with  SergeautBraiuard  of  the  Second  Cavalry, 
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of  Fort  Aasluoiboine,  Montana,  be  stated  that  they  had  not  been  troubled 
sioce  the  post  was  located,  within  the  past  year,  hut  io  previous  years 
while  campaigning;  oTer  that  conutry  he  had  found  them  very  thick 
dnring  the  months  of  Jnly  and  Aagnat  in  the  Bear  Paw  Mountains  and 
on  the  elevated  plateau  circling  from  the  mountains  northwestward  into 
Canada. 

For  favors  received  while  at  Fort  Feck  Agency  I  am  indebted  to 
Major  Porter,  the  Government  agent,  and  Eev.  G.  W.  Wood. 

Major  Porter  reports  no  damage  done  by  locasta  between  this  place 
and  Woody  Monnfain,  Canada,  about  SO  miles  distant  to  the  north.  No 
swarms  have  been  seen  passing  over  this  year.  At  Deer  Tails,  Q  miles 
below,  on  the  river,  the  crops  were  in  excellent  condition,  locusts  had 
not  been  noticed,  and  I  found  fewer  of  them  than  at  the  agency  on 
Poplar  Biver. 

At  Wolf's  Point,  35  miles  op  the  Missouri  River,  Mr.  Smith;  the  sab- 
agent,  reported  that  no  locusts  had  been  there,  nor  had  any  flowa  over 
during  the  past  two  years  or  since  he  had  been  stationed  there. 

Dr.  J.  Woodbridge,  who  has  paid  a  great  deal  of  attention  to  thenat- 
ural  history'  of  tbe  animals  of  this  section  of  the  country,  stated  that  he 
bad  ridden  a  distance  of  30  miles  into  the  Bad  Lands,  on  the  ojiposite  side 
of  the  Missouri  Biver,  without  seeing  any  of  the  destructive  locnsts. 

Mr,  Harry  Snell  audMr.  J.  Williams  report  having  seen  locusts  battdi- 
ingin  immense  numbers  in  1876  and  1877  in  the  Yellowstone  Valley,  bat 
not  many  in  the  past  two  years. 

The  agency  interpreter  stated  that  he  had  frequently  during  thepa«t 
twent>'-nine  years  passed  by  what  is  now  Fort  Peck  Indian  Agency, 
and  four  years  ago  he  began  raising  crops  there,  and  in  all  that  time 
he  bad  not  seen  locusts  in  sufBcient  numbers  to  be  troublesome  there. 

In  1878  they  were  seen  fiying  over  this  place,  going  toward  tbe  south- 
east. Between  here  and  Fort  Buford  they  have  never  been  known  to 
hatch,  by  any  pei'Sou  whom  I  have  met,  but  they  have  been  seen  almost 
■  every  year  fiyiug  over  that  part  of  the  territory.    , 

Of  the  collection  made  here,  the  principal  part  was  grasshoppers, 
among  which  C,  sprttut  was  quite  prominent.  Leptdoptera  were  next. 
Of  this  order  the  genera  and  species  represented  were  few,  although 
there  was  an  abundance  of  most  of  the  species  taken.  Diptera,  nen- 
roptera  and  coleoptera  were  taken  in  small  numbers.  Here,  as  in  other 
places  visited,  the  orthoptera  were  most  abundant  on  the  higher  groaud 
back  from  the  river,  while  the  greater  part  of  the  other  Insects  taken 
were  found  along  the  Poplar  Bi\'er  bottom. 

It  is  only  within  the  last  two  or  three  years  that  crops  have  been 
raised  at  this  agency.  Scarcely  anyone  was  to  be  found  who  could  give 
definite  iuformatiou  concerning  the  locusts. 

Beturniug  from  Fort  Peck  Agency  to  Bismarck,  where  I  arrived  Au- 
gust 2, 1  learned  they  arrived  here  August  4, 1878,  and  remained  four 
days,  depositing  eggs  over  a  space  about  10  miles  long  from  east  to  vest 
and  from  2  to  3  miles  wide  from  north  to  south.  Alter  depositing  liie 
eggs  they  few  towards  the  soatheast.  About  the  middle  of  Augost, 
1877,  the  locusts  stopped  near  Bismarck,  but  did  not  do  much  damage. 
They  were  seen  eating  the  wild  suuSower,  which  was  thought  to  be  an 
auusual  article  of  food  for  them. 

August  3  I  was  in  Mandan,  Dak.,  and  am  indebted  to  Mr.  M,  Lang 
for  information  received  there. 

In  tbe  latter  part  of  June,  1879,  locusts  were  seen  flying  toward  the 
southeast.  Eggg  have  been  deposited  ever>'  year  from  1873  to  1879 
along  the  lower  part  of  the  Heart  Biver  Valley  in  quantities  to  cause 
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serious  apprebeDsions  of  daoger  had  there  been  crops  for  the  locnsta  to 
attack.  The  eggs  were  generally  placed  in  low  ground,  rather  compact 
and  sandy.  The  yonng  focnsta  soon  after  hatching  seemed  to  be  more 
immeroas  on  the  higher  ground  than  on  the  lower,  which  waa  a  fact 
Mr.  Lang  could  not  account  for,  unless  they  migrated  from  the  low 
ground.  In  August,  1878,  the  wheat  crop  and  garden  of  a  Mr.  Fox, 
near  Maudan,  was  almost  entirely  destroyed  by  old  locusts.  And  in 
the  latter  part  of  May,  1879,  locusts  began  hatching  on  the  farm  of 
Mr.  (]lark,  2  miles  from  Mandan,  in  the  Heart  Biver  Yalley,  and  when 
their  wings  were  fully  grown  they  fiew  to  the  southeast.  They  were 
not  in  sufficient  numbers  to  destroy  the  growing  crops,  bat  Injured  it 
severely  in  places. 

From  Mandan  to  the  end  of  the  N'orthern  Pacific  Bailroad,  0.  Kpretua 
was  found  at  every  stopping  place  iu  small  numbers.  'So  crops  were 
seen  for  them  to  feast  npon  after  leaving  the  Heart  Biver,  some  3  or  4 
miles  from  Mandan. 

At  Green  Biver,  the  end  of  the  track,  I  could  find  no  one  who  could 
give  me  any  definite  information  aboat  locusts  in  that  vicinity.  Mr. 
"Ous  "  Flumer  reported  that  at  his  ranche,  30  miles  beyond  the  end  of 
the  track,  the  locusts  destroyed  his  garden  in  1878,  and  in  August  of  that' 
year  they  deposited  large  numbers  of  eggs  that  hatched  the  next  May 
and  June  (1S79).  But  not  enough  of  the  eggs  hatched  to  cause  him  any 
annoyance.  Mr.  Flumer  could  not  account  for  bo  many  of  the  eggs 
failing  to  hatch.  The  locusts  that  fiew  over  his  ranche  in  1878  were 
going  nearly  south. 

Avgutt  7. — l#ft  Bismarck  in  a  wagon  going  overland  to  Huron,  Bab., 
about  350  miles  distant.  The  first  two  days  we  followed  the  course  of 
the  Missouri  Biver,  occasionally  going  upon  the  edge  of  the  Coteau  of 
the  Missouri.  About  10.30  o'clock  of  the  morning  of  the  7th  I  saw 
locusts  fiying  a  little  east  of  south,  almost  following  the  course  of  the 
river  at  that  place.  They  were  very  high,  but  not  very  thick.  About 
3.30  p.  m.  the  clouds  obscured  the  sun  and  I  saw  no  more  locusts. 

Avgutt  8. — Locusts  were  fiying  at  11  o'clock  this  morning,  thicker  than 
yesterday,  but  at  a  lower  elevation.  They  were  going  in  the  same  di- 
rection, east  of  south,  with  the  wind,  which  was  blowing  a  stiff  breeze. 
During  the  day  I  saw  numbers  of  locusts  rising  from  the  Coteau  and 
by  rapidly  enlarging  irregular  circles  or  spirals  join  the  moving  swarms 
above.  Sometimes  they  rose  so  numerously  as  to  strike  us  frequently 
as  we  rode  along.  Many  more  locusts  were  seen  on  the  Coteau  than 
on  the  low  ground  near  the  river. 

Avgugt  9. — Locusts  were  again  seen  fiying  to-day,  but  more  to  the 
east  and  in  fewer  numbers  than  either  yesteMaj  or  the  day  before. 

The  afternoon  of  August  8  was  spent  in  Fort  Tatee.  Lieut.  D.  H. 
Brush  stated  that  no  damage  had  ever  been  done  there,  within  his  knowl- 
edge, and  that  locusts  had  not  been  seen  flying  for  the  last  two  years. 
But  I  learned  that  they  had  been  visited  by  locusts  in  1875  and  1876, 
but  the  damage  done  was  not  great.  I  myself,  as  stated  above,  saw  them 
fiyiug  over  the  fort,  but  not  so  thickly  as  I  had  seen  them  while  on  the 
Cotean  east  of  the  river. 

Monday,  Angnst  9,  the  party  with  which  I  was  traveling  turned  east- 
ward fix)m  Fort  Tales  across  the  prairie  to  the  James  Biver,  distant 
nearly  200  miles.  Soon  after  leaving  the  Missouri  we  lost  the  trail  and 
wandered  about  until  near  evening,  when  we  strack  what  afterwards 
proved  to  be  the  Big  Beaver  Creek  and  camped  for  the  night.  At  this 
place  the  locnsts  were  quite  abundant,  as  were  other  species  of  'hoppers. 

August  10. — ^We  followed  the  course  of  the  Big  Beaver,  or  rather  a 
parallel  course,  at  a  distance  of  several  mites,  returning  to  it  in  the  even- 
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!»g  in  order  to  get  water.    We  passed  several  small  lakes,  bnt  the 
water  was  too  strongly  impregnated  with  alkali  to  be  fit  for  ase. 

0.  ^retuB  and  many  other  species  of  grasshoppei-s  were  taken  dnring- 
the  day.  Occasionally  as  we  drove  into  the  bottom  of  a  dry  lake  where 
thegrass  was  greener  and  more  tender  we  found  the  'hoppers  more  nu- 
merons,  and  I  noticed  a  few  of  them  when  disturbed  rise  to  a  height  of 
tnyra  25  to  50  feet,  in  a  few  cases  ninch  higher,  and  tly  towaixl  the 
northwest,  with  the  wind,  aa  far  as  we  could  see  them.  In  these  flights 
they  madi'  no  approach  to  the  spiral  form  of  rising,  and  I  think  they  re- 
turned to  the  ground  at  no  great  distance  from  where  they  rose,  Lepi-  ' 
doptera  were  scarcely  seen ;  a  few  beetles  were  taken. 

AvijMgt  H. — At  noon  we  were  rejoiced  at  finding  a  trail  which  one  of 
onr  party  recognized.  There  was  scarcely  a  breeze  stirring,  and  the 
heat  was  oppressive.  In  the  afternoon  the  horses  were  attacked  by 
great  numbers  of  flies  (Tabann*  lineolua]  and  were  tormented  severely 
by  then].'    Quite  a  number  of  grasshoppers  and  a  few  moths  were  takeii. 

August  12. — ^The  Ooteau  was  very  hilly  over  the  portion  we  passed  to- 
day. Oftbeiusectscapturedto-day  C8j>refu«  bears  asmaller  relative  pro- 
portion than  in  other  days.  Two  species  of  large  'hoppers,  one  with 
coral  underwings,  the  other  with  sulphur-yellow,  were  most  noticeable. 
Mosquitoes  were  plentiful  and  active  iii  the  evening. 

August  13. — Descended  from  the  Coteau  to  the  level  prairie  about  11 
miles  from  the  James  Kiver.  Soon  afterward  we  crossed  Elm  Creek, 
and  about  11  o'clock  we  entered  the  railroad  camp  on  the  Chicago  aiitl 
Northwestern  Railway  grading,  about  125  miles  west  of  Watertown. 
My  collection  here  was  mostly  'hoppers,  including  many  47.  epretus. 

August  14. — Passed  through  Columbia,  on  the  James  River,  bat 
learned  nothing  of  any  locust  invasions  or  flights. 

In  the  afternoon,  while  crossing  the  river  near  York's  pQSt'Offlce,  we 
were,  through  the  recklessness  of  the  driver,  carried  into  deep  water 
and  treated  to  an  unexpected  bath.  The  valise  containing  my  B|ieci- 
mens  collected  on  the  Cotean  not  being  water-proof,  the  specimens  were 
wetted  and  more  than  half  of  them  spoiled. 

August  15. — Sunday  was  spent  at  Slack's  stage  ranche.  The  rain 
fell  steadily  all  day.  S'o  locusts  have  visited  this  place  either  this  or 
last  year.  Mine  host  was  a  new  settler,  and  ktiew  nothing  of  the  pre- 
vious history  of  the  valley. 

August  16. — The  rain  contiaaed  falling  steadily  all  day,  and  no  collec- 
tions were  made.  Stopped  over  night  in  Castletou,  but  learned  nothing- 
definite  of  lOCQStS. 

August  17. — The  rain  fell  steadily  until  nearly  noon.  In  the  after- 
noon I  saw  a  few  specimens  of  C.  irpretus,  but  did  not  take  any.  Arri  ved 
at  Huron  about  7  o'clock  in  the  evening.  I  learned  that  there  had  - 
been  a&ightof  locustain  the  latter  portion  of  July  of  the  present  year, 
going  to  the  south  over  the  railroad  grade  30  miles  west  of  here,  but  I 
could  not  learn  of  any  damage  done  here  during  the  last  two  years. 
The  town  itself  is  of  less  than  a  year's  growth. 

August  18. — I  took  passage  on  the  Chicago  and  Northwestern  Rail- 
way for  Winona,  Winn.,  where  I  arrived  late  in  the  evening.  Near 
Tracey,  Minn.,  I  learned  there  had  been  several  fiights  of  locusts  pass- 
ing south  and  southeast  during  July  and  August^  1879,  bat  they  were 
not  numerous  or  dense. 

August  19.— Took  passage  on  a  Mississippi  River  Rtenm boat  for  Saint 
ZiOnis,  where  I  arrived  Angust  24,  and-proceeded  home  the  next  day. 

Respectful ty  submitted. 

JOHN  MARTEN. 
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Washington,  B.  C,  October  13, 1880. 
Sib  :  Acting  under  your  iiiatructioDs  as  an  agent  of  tlie  Eutomolo^' 
icnl  GommisBion  tti  make  inrestigations  as  to  the  appearance,  if  any,  and 
the  depredations,  if  any,  of  the  Rocky  .Moautain  locust  in  Kansas 
and  Colorado,  I  at«rted  west  early  in  August  and  arrived  in  Topeka  on 
the  11th  of  that  month.  I  conferred  with  the  Secretary  of  Che  State 
Board  of  Agriculture,  Hon.  J.  £.  Hudson,  aud  he  infornied  me  that 
he  had  received  no  information  of  the  appearance  of  the  locusts  within 
the  limits  of  the  State,  although  in  frequent  communication  with  coi^ 
respondents  from  nearly  every  section.  I  made  a  personal  examinatioa 
on  the  hills  and  plains  adjacent  to  the  city,  but  finding  only  the  ordi- 
nary grasshoppers  I  did  not  consider  it  important  to  preserve  any  speci- 
mens. I  stopped  over  oue  day  at  Junction  City  and  made  a  search  for 
'locusts  of  the  destructive  kind  in  the  Xausas  Biver  Valley,  but  found 
none. 

At  the  time  of  my  visit  the  wheat  harvest  had  been  gathered  in,  and 
the  crop  in  the  eastern  section  was  considered  fully  np  to  the  average. 
The  corn  crop  of  Eastern  Kansas,  judging  from  observations  and  in- 
quiries made,  I  consider  also  an  average  yield.  From  Topeka  west  as 
far  as  Salina,  on  the  Kansas  Pacific  Bulway,  and  west  as  far  as  Xew- 
ton,  on  the  Atchison,  Topeka  and  Santa  F^  Railway,  from  information 
which  I  deem  reliable,  I  am  convinced  that  owing  to  the  drought,  which 
in  this  locality  baa  been  severe,  not  more  than  half  a  crop  will  be 
realized.  In  the  western  portion  of  the  State,  throughout  what  is 
knowu  as  the  dry  district,  great  destitntion  prevails.  Many  of  the 
inhabitants  in  about  twenty  counties  are  suffering  for  the  neces- 
saries of  life.  Unless  relieved  by  the  hand  of  charity  they  must  abandon 
their  liomes  or  suffer  untold  miseries  before  another  season.  The  in- 
habitants of  BrUsaell  and  Ellis  Gonuties  are  not  suffering  as  much  as 
many  others,  but  fully  20.  per  cent,of  the  population  even  there  will 
need  assistance.  In  Kess  County  the  condition  of  the  people  is  sncti 
that  fully  two-thirds  of  them  must  have  help.  Gove  County  has  lost 
much  of  lie  population,  and  of  those  remaining  one-half  must  be  fed 
by  the  baud  of  charity.  Smith  and  Decatur  Counties  are  badly  off,  and 
a  majority  of  the  people  will  suffer  if  aid  is  not  extended  to  them  &eely. 
Graham  County  has  suffered  by  drought,'  but  more  from  a  severe  hail- 
storm, which  destroyed  the  most  of  what  standing  grain  remained. 
Rooks  County  harvested  considerable  wheat,  and  will  have  a  fair  crop 
of  corn,  but  still  at  least  30  per  cent,  of  the  population  will  need  assist- 
ance. Of  the  counties  I  have  mentioned  I  passed  through  several,  aud 
in  regard  to  the  others  I  obtained  such  information  as  1  considered  re- 
liable. That  -Central  and  Western  Kansas  are  undergoing  favorable 
climatic  changes  there  can  be  nodonbt.  The  amountof  rain-fall  during 
a  given    number  of  years  is  now  far  greater  than  twenty  years  ago. 
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'wes  myself  a  resldeat  of  Council  G-rove  for  tbree  years  prior  to  thenar, 
and  I  bave  now  a  Dumber  of  acqaaintonces  who  have  resided  there  coa- 
tJDiiousIy  for  twenty-five  years.  Conterring  with  them  aiieciallyon  tbis 
snbject  on  the  occasion  of  my  lat«  visit,  I  found  that  their  long  experi- 
ences confirmed  my  own  observations.  Various  causes  are  assigned  for 
tbeoe  climatic  changes.  One  is  the  disappearance  of  the  vast  herds  of 
bufi'alo,  thus  maJdnf^  possible  a  rank  growth  of  prairie  grafis,  which  in 
turn  induces  a  heavier  dew-falL  Another  is  the  planting  of  in^ves  and 
the  successful  cultivation  of  timber.  Having  been.encourag^  by  State 
legislation,  the  planting  of  trees  has  become  very  general.  That  a 
greater  degree  of  rain-fall  is  produceil  by  these  causes  is  the  opiDJon 
of  those  who  are  best  informed.  I  reached  Denver  on  the  ISlb 
of  Aognst,  and  proceeded  to  Colorado  Springs  on  the  follow-, 
ing  day.  Dry  weather  had  prevailed  here  for  a  number  of  weehs, 
but  on  the  day  of  my  arrival  a  heavy  rain  fell,  lasting  several 
hours,  i  obtained  the  services  of  an  assistant  for  a  short  time, 
and  made  examinations  for  locusts  on  the  hills  east  and  on  the  plains 
south  of  the  village.  I  obtained  specimens  of  the  only  species  to  be 
found  in  the  vicinity,  and  preserved  them  with  care.  I  visited  Maoitoa 
and  obtained  and  preserved  specimens  of  locusts  from  the  lower  hills 
adjacent  to  the  Ute  Pass.  I  ascended  Pike's  Peak  on  the  22d  of  Augnst 
and  collected  specimens  at  various  points  on  the  way.  The  highest 
point  at  which  I  found  the  locusts  was  above  the  timber-line  and  one 
and  a  half  miles  from  the  summit.  No  locusts  of  any  kind  were  fonnd* 
on  the  snmmit,  and  I  was  informed  by  the  officers  of  the  Signal  Service 
stationed  there  that  none  had  made  an  appearance  there  during  the 
summer.  On  my  return  to  Denver  I  obtained  specimens  of  the  speciea 
of  locusts  found  in  the  fields  and  on  the  plains  norih  of  the  city.  I  vis- 
ited Georgetown  and  obtained  specimens  of  locusts  on  the  adjacent  bills. 
I  visited  Middle  Park,  taking  the  stage  at  Georgetown  for  that  place 
on  the  26th  of  Augnst.  The  route  lay  over  the  Berthoud  Pass ;  highest 
elevation,  11,300  feet.  Locusts  were  taken  on  the  summit  and  at  various 
points  down  the  western  slope  as  far  as  Hot  Sulphur  Springs.  I  re- 
turned to  Chicago  by  way  of  Cheyenne  and  Omaha,  lea\ing  Denver  on 
the  29th  of  Augnst.  The  specimens  of  locusts  collected  at  tlie  various 
points  I  have  indicated  were  carefnlly  preserved  and  transmitted  to 
you  by  express  from  Chicago,  I  returned  to  Washington  on  the  4th  of 
September. 

The  above  report  is  respectfully  submitted. 

A.  J.  OHIPMAN. 

Prof.  CrKUB  THOMAS, 

Member  and  IHaburgity  Agent  of  the  Entomohgicai  CommUsion. 
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APPENDIX     Till. 


MISCELLANEOUS  LOCUST  NOTES. 


By  A.  H.  SwiNTOM. 

Flight  of  JS92t 

C.  Walford.    Journal  of  the  Statistical  Society,  vol.  xli,  p.  499.    "  Lo- 
custs vith  drought." 

Flight  op  874 1 

Otho  Frisigensia.     Liber  sextus,  caput  iiii.    Locusts  {c(Bteri»  loeuttit 
majorea  Bad.  de  Oiceto]  attempt  to  cioas  the  Britisn  Channel. 

Flight  op  895-971 

C.  Walford.    Journal  of  the  Statistical  Society,  vol.  ill,  p.  499.    "  Ire- 
.    land.    Invasion  of  locusts,  and  famine." 

Flight  op  103H 

0.  Walford.    Journal  of  the  Statistical  Society,  vol.  xli,  p.  499.    "Lo- 
custs and  floods;  famine." 

Flight  of  IC93. 

Philosophical  Transactionfl,  vol.  18.  "  Vast  swarma  of  locusts  at  Don- 
gelly  in  Wales  and  in  Pembrokeshire  in  1693."  (Spec.  FaekytylM 
migratoriut.) 

Flight  op  1748. 

Gentleman's  Magazine  for  1748,  vol.  IS,  pp.  331, 364,  description.  Philo- 
sophical Transactions,  vol.  46^  p.  37.  Sir  Hans  Sloan's  History  of 
Jamaica,  vol.  1,  p.  29, "  In  the  neighbourhood  of  London."  M.  Edwards, 
History  of  Birds  (plate  208),  E.  Donovan,  Natural  History  of  British 
Insects,  vol.  vii,  1798,  p.  49-91,  "In  Sutherland."  E«v.  J.  Shaw, His- 
tory of  the  Province  of  Moray.    (Spec.  Paehytyius  migratorius.) 

Flight  of  1797 1 

Donovan,  Natural  History  of  British  Insects,  vol.  vii,  p.  49-51.  "A 
trae  migrating  locust  [Pachytylut  migratoriua)  taken  at  Pockington, 
in  Warwickshire,  in  1797." 

Flight  of  1809. 
Gardener's  Chronicle  for  Sep.  12, 1857. 
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[58j    beport  ukited  stajes  entomologicix  commission. 
Plight  op  1842-1849. 

AnDals  of  Natural  History  for  1842,  L.  ChrisHi  visits  Leeds,  Derby 
and  Sheffield  at  the  beginning  of  September.  Tlie  Zoologist  for  1843, 
L.  Gkristii  visits  Derby  in  1842 ;  vol.  for  1848,  G.  migratoriua  in  En- 
gland {and  Scotland  T)  dnring  1846  and  1847 ;  vol.  for  1850,  "A  locust 
taken  at  Bristol,  Oct.,  1840.  The  Naturalist,  Journal  of  the  Yortsliire 
Katnralists'  Union,  vol.  for  1876-'7,  pp.  129-137 :  Locusts  in  Yorkshire, 
by  Wm.  Denison  Roebuck  (locnste  in  Yorkshire  in  the  years  1842, 
1846, 1847,  1848,  1849) ;  also  the  Entomologist's  ilonthly  Magazine 
for  1870-'71 :  "At  Spurn  Point  daring  1842,  1846.  Life  of  Tbomaa 
Edwards,  by  Smiles,  pp.  207-209."  "  Locnsta  migratoriug  arrived  at 
Aberdeen,  Banff,  and  Moray  in  the  month  of  Angust,  and  in  the 
beginning  of  September^  1846,  it  penetrated  to  the  Zetland  Islands, 
Unst,  and  the  bare  and  isolated  Skerries,  becoming  a  pest  iu  some  of 
the  Western  Islands."  The  EntomoloRist^s  Weekly  Intelligencer  for 
1857, "  Pachytylus  mitiratorius  at  Heme  Bay  in  1848."  (Species  allnded 
to  Packy tying  migratorim.) 

Flight  of  1852-1864. 

Zoologist  for  1852.  X.  migratoria  taken  at  Eedcar  in  September;  vol. 
for  1857,  "Q.  migri,torim  taken  in  England,  Scotland,  and  Ireland 
during  August,  September,  and  October;"  vol.  for  1868,  "Locusts  iu 
Shetland  and  Caithness  daring  September ;  vol.  for  1864,  locusts  in 
Scotland  in  September,  0.  vtigratoria  captured  in  Cornwall  during 
September.  The  Entomologist's  Weekly  Intelligencer,  vol.  for  1S58, 
G.  migratorius  near  Hull ;  vol.  for  1859,  do.  Gardener's  Chronicle  for 
1857,  locusts  in  London  and  at  Great  Yarmouth  in  September.  The 
Naturalist,  Journal  of  the  Yorkshire  Naturalists'  Union,  Locnste  in 
Yorkshire,  by  Wm.  Denison  Roebuck;  vol.  for  1876-'7,  pp.  12^-137, 
"At  Spurn  Point  during  1858  and  1859."  (Species  alluded  to  Fachy- 
tylus  migratorius.) 

Flight  of  1868-'69. 

The  Naturalist,  Jonrnal  of  the  Yorkshire  Naturalists' Unioii,pp.  129-137 
Locusts  in  Yorkshire  during  1869,  Wm.  Denison  Boeback.  Malta,  by 
Andrew  Leith  Adams,  p.  94.  A  live  locust  at  Cork,  in  Ireland,  Nov., 
1869 1  The  Entomologist's  Monthly  Magazine,  vol.  for  1875-'7fl,  Sev- 
veral  specimens  of  locusts  taken  at  Exeter  during  the  aatnmn  of  1869. 
The  Entomologist,  Newman,  vol.  5,  Locust  near  Halifax  at  the  end 
of  August,  1869,  locusts  along  the  coast  of  Aberdeenshire  dnring  the 
autumu  of  1868.  The  Entomologist's  Monthly  Magazine,  vol.  for 
1870-'71,  A.  peregrinum  at  Plymouth  in  1869.  (Species  alludecl  to 
A.  peregrinum  (?)  and  Pachytylus  migratoriKa.) 

Flight  op  1874-1876. 

The  Naturalist,  Jonrnal  of  the  Yorkshire  Naturalists' UuloD,  lS76-'77,  pp. 
44,  60,  78  J  145-160,  Locusts  in  Yorkshire  daring  1874, 1875,  and  1876, 
Wm.  Denison  Roebuck.  The  Entomologist's  Monthly  Magazine  vol. 
1876-'77,  p.  216,  At  Spurn  Point  in  1876,  Wm.  Denison  Koebnck. 
Science  Gossip,  vol.  for  1877,  Locust  in  Somersetshire  in  1874.  The 
Entomologist,  Newman,  vol.  6,  Locust  takeu  in  a  balloon  at  Grantham 
at  the  end  of  July,  1873.  The  Entomologist's  Monthly  Magazine, 
vol.  tor  1875,  Locust  in  North  Devon,  25th  August,  18751  {St)ecies 
alluded  to  Pachytylvs  migratorius  f) 
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the  moratoey  locust  is  japan.  [59] 

occtjbebnce  of  the  mi6bat0rt  locust  in  japan. 

Sappow,  Yesso,  Japan. 

January  3U,  1S83. 
Prof.  A.  S.  Packard,  Jr.; 

SiE:  I  Bend  you  by  this  mail  afew  sjiecimeiiB  of  the  migratory  locust 
of  this  part  of  Japan,  together  with  a  few  of  the  egg-pods,  unfortunately 
somewhat  broken.  I  fear  that  the  insects  are  not  in  good  condition,  as 
they  have  lain  in  a  drawer  for  some  time ;  but  perhaps  you  may  be  able 
to  identify  the  species,  and,  should  you  desire  it,  I  can  send  you  perfect 
specimens  next  summer.  The  habits  of  these  locusts  seem  to  be  essen- 
tially the  same  as  those  of  the  ^North  American  species,  as  described  in 
reports  of  the  U.  S.  Department  of  Agriculture,  but  I  should  judge  that 
the  powers  of  flight  are  less  in  tlie  Japanese  species.  These  insects 
first  (within  moilem  times)  proved  iojnrious  here  in  the  summer  of  1881, 
■when  the  season  was  unnsnally  dry,  and'they  left  the  rather  dry  autl 
sandy  district,  which  has  since  been  discovered  to  be  their  '^headquar- 
ters," so  to  speak.  In  one  other  respect  the  habits  of  this  locust  seem 
to  differ  froin  those  of  the  American,  viz :  they  often  deposit  their  eggs 
In  quite  wet  places,  places  where  even  in  summer  water  will  usually 
stand  in  a  hole  only  a  foot  in  depth,  and  I  am  credibly  informed  that  the 
eggs  hatch  in  such  localities,  though  somewhat  later. 

In  the  American  Naturalist  for  May,  1SS2, 1  noticed,  in  an  extract  from 
a  letter  from  Mr.  Frank  Calvert  to  the  London  Entomologist,  mention  of 
a  parasite  (Sarcopkaga  lineata)  preying  upon  the  locusts  in  the  vicinity 
of  the  Dardanelles,  and  I  would  like  to  ask  your  opinion  as  to  the  feasi- 
bility or  advisability  of  importing  and  establishing  that  or  any  other  par- 
asite npon  the  locust  here.  The  climate  is  essentially  the  same  as  in 
Massachusetts,  bat  perhaps  three  weeks  later. 

Hoping  that  you  may  not  deem  me  trespassing  too  much  on  yonr 
valuable  time, 

Verj'  respectfully  yours, 

"WM.  P.  BROOKS. 

^OTE. — Professor  Biley  has  compared  these  specimens  with  Pachyty- 
Ihs  migratorius,  and  finds  that  they  differ  only  in  being  darker  and  iu 
having  blacker  and  somewhat  more  sharply  defined  wing-spots.  Kop- 
pen,  in  Petermann's  Mitthellnngen,  1871,  p.  363,  records  P.  migratnriua 
£rom  the  East  Indies,  Siam,  China  and  Japan,  as  well  as  other  points 
south  Id  the  Pacific  and  Indian  Oceans. 


B.— Eaelt  l^OTiCES  OP  Locusts  ys  Uoeth  Ameeioa. 
Prof.  A.  S.  Packaed,  Jr. 

Deae  8iE:  I  send  yon  these  extracts  and  the  translation  fVom  Father 
Hennepin  as  contributions  to  "grasshopper  literature."    They  may  be 
serviceable  to  you. 
Yours,  truly, 

E.  L.  BERTHOUD. 

[extract  and  TRAKSLATIO!!  from  the  FRENCH   ZDITION,  OF   1704,  OF  FATHER  HKN- 

mbpin'b  voyaob  and  discovery  in  north  America  of  new  countries  and 
OP  THE  mssissipn  (hebciiaceb^).     extract,  faqe  34 ~ description  of  fort 

TBONTENAC  or  CATaRAIUI.} 

The  land  irhich  bdroiiiiiIh  this  fort  ia  very  fertile;  we  hare  cultivated  more  thau 

one  bnndred  "orpents"  during  the  two  and  one-half  years  I  resided  there  on  amission. 

Indian. corn,  Earopean  wheat,  leguioiuous  plants,  potherbs,  pumpkins  and  water- 
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meloua  hare  well  sncceeded  there,  although  it  ia  a  Act  that  ftt  first  onr  whoat  waa 
badly  damaged  by  granjiopperi.  Tkit  »eaii»  to  be  1ti«  umwU  nil«  tcAeninw  in  CaDada  mw 
land  is  olearad— caused,  I  believe,  by  the  extraae  moitturt  of  this  country. 

Tbe  flist  inhabitauts  that  ne  attracted  there  fed  their  fowls  npon  them. 

Bbmaxk  BT  TRA.NSLATOK. — It  is  sJDgnlar  that  Hennepiii  shonld  remark  that  neir 


clearings  always  suffered  from  their  devastation,  and  that  the  sreat  moiatnre  of  tbe 
climate  of  Canada  waa  favorable  to  them.  This  is  d i am etric^y  opposite  what  we 
believe  ia  favorable   for  them,  -viz.,  dryness  of  climate  and  soil.— £.  L.  BsBTHOtm. 

[FRou  CAPTAIN-  shkltocke's  totaoe  BonND  the  world  (edition  1TS3)  whkkb 

HE  DESCKIBBS   TBE  COAST  OP  CALIPOBMA,  ETC.,  AKD  PUERTO    BBOUKO    HARBOR. 
PAGE  413-413.     umo  DOHIKI,  1721.] 

Here  is  plenty  of  wood  •  •  •  bnt  the  trees  when  we  were  there  *  "  •  were  so 
«aten  np  and  devouied  by  inconceivable  swarms  of  looastathat  tbey  save  the  conutry 
the  appearance  of  a  sort  of  winter,  which  else  conldneverbeobMCvediu  this  climate. 
In  (be  daytime  these  locoata  are  perpetually  on  the  wiufi. 

C.~Thb  Loottst  in  Caxifobnia.  in  ISSO. 

LAS8EK'  CODNTT,  CALIFOItKIA,  NOTES. 

Editors  I^ebs:  I  have  Ions  been  a  reader  of  your  valnable  paper,  and  take  a 
great  interest  in  reading  it,  and  it  seems  to  me  that  every  nnmber  ia  better  than  the 
last.  I  am  a  farmer,  and  would  almost  as  soon  think  of  doing  without  a  plow  aa  to 
do  without  the  Rural.  1  thought  I  would  send  you  «  few  items,  about  Uits  part  of 
the  State,  but  at  this  is  my  titsl  attempt,  and  being  a  poor  scribe,  I  hope  yon  will 
Judee  It  accordingly. 

This  is  a  very  bacKward  sptiQg  and  summer.  Craps  are  fully  one  mouth  later  than 
last  year.  I  commenced  haying  at  this  date  last  year,  but  it  will  be  nearly  a  month 
before  I  can  cut  anything  this  year,  for  timothy  has  Just  coumeucrd  to  headont.  It 
has  been  a  most  remarkable  season ;  there  has  been  so  much  wind  that  it  has  dried 
the  gronnd  ont,  so  that  after  all  the  rain  sod  snow  that  fell  last  winter  there  will  ba 
short  crops  if  we  do  not  have  some  raiu  soon.  Last  Friday  and  Saturday  night  wa* 
had  sharp  frosts  that  did  a  good  deal  of  damage  to  gardens,  and  some  say  that  grain 
in  tbe  upper  end  of  Honey  Lake  Valley  is  hurt.  The  fall-sown  gratu,  which  was  Jnat 
heading  out,  is  hurt  the  most.  The  fruit  was  too  far  advanced  to  receive  auy  harm. 
There  is  a  prospect  of  a  large  fruit  crop  this  year;  blackbemea  and  strawberries  ex- 
cepted, tbey  were  injured  by  the  severe  winter  weather. 

I  nnderstand  that  the  grasshoppers  are  doing  a  good  deal  of  damage  to  orop*  in 
Long  Valley,  this  county.  We  all  have  our  troubles  in  some  way  or  other.  While 
the  north  wind  In  the  lower  counties  scorches  everything  np,  it  brings  to  ns  a  froet, 
and  perhaps  this  is  a  fact  that  but  few  are  aware  of,  but  it  ta  nevertheless  true. 

The  loss  in  sheep  and  cattle  was  very  great  here  last  winter,  some  losing  nearly  »ll 
by  not  having  hay  to  feed  thein.  Stockmen  ore  beftinning  to  see  tliat  it  does  not 
pay  to  keep  lanre  bands  of  sheep  and  cattle  and  nothing  to  feed  tbem  on  in  i^se  of  tt 
bard  winter.  They  may  manage  to  winter  on  the  range  for  three  or  faaiVinteTs 
withont  feeding,  and  then  comes  a  hard  winter  and  the  owner  loaea  half,  or  perhaps 
all,  as  in  some  inatanoea  tbat  I  know  of,  and  then  all  hia  labor  and  all  that  ha  haa 
invested  is  lost.    More  anou. 

O.  B.  WALES. 

Jakesville,  Laiten  Co. 


D.— Locusts  and  Coffee  Trees  in  Guatemala. 

Hr.  S.  B.  O'Leary,  of  this  city,  has  favored  me  with  extracts  from  a  letter  written 
by  a  relation  of  his  residing  on  a  plantation  near  Antigua,  Guatemala,  and  con[«iuing 
information  about  the  locust  plague,  by  which  lately  the  crops  of  Indian  corn  and  a 
great  many  coSee  plantations  in  tbat  country  have  been  destroyed.  Tbe  insect  is 
called  Chapulin  {Grylliu  miles,  Dmr;  T),  and  appeared  first  in  the  department  of  Cfai- 
nuimnla,in  the  eastern  part  of  Guatemala,  close  toHondaras.  Thence  it  spread  over 
all  the  warmer  parla  of  tbe  republic,  avoiding  the  higher  and  cooler  regions.  Tbe  1o«b 
tunst  be  very  considerable ;  one  gentleman,  DouGregorio  Govuelto,  iu  tbe  department  of 
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Satbitepeque,  lort  in  one  njgbt  70,000  tree*,  without  there  being  left  one  single  leaf.  In 
April  a  Hwanu  imppoHed  to  be  4  iMigues  broad  and  aboat  300  metres  long  apnroncbcd 
the  estate  belonging  to  the  nriterof  the  letter,  bat  fortunately  could  be  parti;  driven 
aw^y  with  noise  and  smoke. 

These  facts  aio  interesting,  as  ithas  not  been  ob'serred  hitherto  that  locasts,  insDch 
a  degree,  attack  the  coffee  tree. 

A.  ERSST. 

CajUcas,  A^gutt  2. 

E. — History  op  Locusts  in  Othee  Cotjntries. 

"While  oar  own  laud  hae  been  in  certaio  years  fearfully  scourged  by 
locusts,  and  to  such  an  extent  as  would  have  caused  wide  uxtended  and 
disastrous  famine  aud  want  had  the  population  of  the  Western  States  - 
been  less  active,  vigorous  and  civilized,  and  n'ith  less  facilities  for  rail- 
road transportation,  telegraph  communication,  or  less  intimate  commu- 
nication ill  general  with  the  populous  centers  of  the  country,  it  may 
be  safely  said  that  in  all  probability,  shoidd  there  ever  occur  such  wide- 
spread invasions  and  devastation  as  took  place  in  the  Western  States  in 
1807,  and  1874-'75-'76,  there  will  not  occur  even  such  local  distress  and 
partial  famine  as  did  occur  hereandtherenpou  thefrontierintboseyears. 
We  have  good  reason  to  believe  that  the  settlement  of  Montana,  the 
^eat  breeidiag  ground  o{  the  Rocky  Mountain  locust,  which  is  now  go- 
ing on  80  rapidly,  will  more  than  any  other  cnnse  decrease  the  number 
and  extent  of  locnstbreediug  grounds,  and  thus  lesaeti  the  number  of 
those  which  would  otherwise  emigrate  fb^m  the  Rocky  Mountain  region 
across  the  plains. 

,  As  wdl  be  seen  by  the  statements  made  in  the  first  report  of  the  Com- 
mission (pp.  476-477),  and  by  the  extracts  from  different  sources  given 
below,  the  immediate  results  of  a  locust  invasion  are  famine,  and  the 
diseases  and  epidemics  or  pestilences  reanlting  from  the  lack  of  food  or 
from  the  enforced  use  of  bad  food.  Thia  is  particularly  the  case  in  the 
southern  portions  of  Russia,  and  the  semi-civilized  region  of  India,  the 
Philippine  Islands,  aud  particularly  northern  Africa,  parts  of  Algeria, 
while  it  is  less  marked  to  South  America  and  Mexico.  Famine  from  the 
invasions  of  swarms  of  locusts,  on  the  other  hand,  is  out  of  the  qnestion 
in  regions  inhabited  by  savage  tribes.  As  is  well  known,  the  wild  Arabs 
and  Bushmen  welcome  a  swarm  of  grasshoppers  or  locusts  as  a  season 
of  thanksgiving,  praise^  and  the  reverse  of  fasting;  while  in  the  Great 
Basin  of  Nevada  and  Utah,  what  is  now  a  curse  and  tribulation  to  ttie 
settlers,  was  formerly  an  entomological  "rainfall"  to  the  aboriginal  Piute 
and  Digger  Indian.  So  that  semi-civilization  feels  keenly  the  results  of 
the  attack  of  locusts,  while  a  civilized,  thickly-settled  community,  even 
near  the  frontier,  has  within  itself  the  resources  for  overcoming  or  si> 
ameliorating  the  results  of  the  depredations  of  these. insects  that  it  suf- 
fers but  comparatively  little  in  the  long  run.  As  will  be  seen  by  our 
second  rei>ort,  the  outcome  of  the  observations  and  work  of  ttie  Com- 
mission is  that  the  locust  plague  will  be  so  much  reduced  in  extent  and 
so  ameliorated  by  tbe  rapid  settlement  of  the  Bocky  Mountain  region 
that  we  are  safe  in  saying  that  the  best  general  preventive  against  the 
ravages  of  locusts,  the  great  prophylactic  against  locust  attacks,  is  the 
settlement  of  the  permanent  breeding  grounds  of  this  species. 

It  is  the  increase  of  population  in  central  Europe  and  tbe  lessening  of 
oncultivated,  partly  desert  areas  in  southern  and  southeastern  £uroi>e, 
west  of  Russia,  which  has  probably  put  a  stop,  within  the  past  century, 
to  tbe  anival  of  swarms  of  locusts  in  Germany  and  Austria  team  the 
southeast 
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Xhia  procesB  of  civilization  and  settlement  of  the  conntr;  in  nortli- 
eru  Africa,  notably  Algerifl,  is  apparently  thinning  out  the  number  of 
locDsta,  diminiBhing  the  frequency  of  their  migrations,  and  rendering 
the  flintier  settlementfi  less  liable  to  devastation.  This  is  indicated  in 
part  by  the  following  extract  &om  an  Enghsb  paper : 

The  iuTaBion  of  field-cricketa  in  1866  coat  Algeria  50,000,000  franca,  aod  cftOMd  the 
fomiae  of  the  next  year,  in  which  300,000  nativea  died  literally  of  hunger.  A  single 
band  of  Ibese  animala,  observed  in  the  province  of  Algiers,  contained  50,000  tons  of 
them.  This  flood  of  animal  matter  n-onld  fumlah  a  mauare  containing  nearly  1,000 
tona  of  nitrogen.  In  -dew  of  thia  fact,  and  the  posaibllity  of  futare  invasiona,  HM. 
Dorond  and  Hamel  have  lately  devoted  attention  to  finding  a  meona  of  stopping  and 
barying  soeh  Hwarms,  and  it  would  appear  tbey  have  sncoeeded.  Their  cncket-har- 
riera  (wliieh  ore  described  in  a  ncent  number  of  La  TechnologiBte)  ore  now  mann- 
factured  and  sold  by  H.  Lambert.  These  barriers  are  formed  of  calico  stretched  on 
potita;  tbey  are  arranged  not  In  a  straight  line,  bat  in  lines  forming  angles,  and  the 
crtcketa  advoDciug  to  the  angle  fiill  into  a  pit  dug  there.  The  crickets  are  treated  in 
the  pic  with  green  vitriol  (with  a  view  to  toe  nature  of  the  mauare). 

THE  SAVAGES  OF  LOCUSTS  IK  BU8SIA  IN  1879  AND  1880. 

The  following  newspaper  extracts  A-om  Bassian  correspondents  of 
the  English  press  will  show  what  direful  ravages  and  consequent  famine 
and  suffering  went  on  last  year  and  the  present  (1S80)  in  southern 
Russia,  a  region  topographically  and  meteorokigically  comparable  with 
the  Great  Plains  bordering  the  eastern  Sanhs  of  the  Bocky  Mountains. 
The  heat  and  drought,  the  va«t  extent  of  grassy  "st«ppes"  like  oar  west- 
ern plains,  the  semi-civilized,  scattered  agricultural  population,  far  away 
fVoni  railroad  centers,  afford  a  parallel  to  the  frontiers  of  the  United 
States,  only  that  the  people,  emancipated  serfs  and  peasants,  are  for 
.  less  active,  intelligent,  e«lucated,  and  thrifty  than  our  own  population, 
and  thas  less  able  to  cope  with  sadden  and  widespread  calamity,  or  to 
recover  when  once  stricken  down  with  the  terror  and  dismay  resulting 
from  the  sndden  spoliation  of  their  crops  and  the  loss  of  every  g:reen 
thing  around  their  homes : 

"  Taming  now  from  the  ravages  of  revolution  to  the  devastations  of 
locusts — rather  a  singular  transition,  you  mast  admit — I  And  a  daily 
cry  of  lamentation  uttered  by  all  the  press  of  southern  Russia.  As  a 
very  certain  proof  of  how  enormous  is  the  damage  caused  to  the  crops 
by  this  com  beetle,  or  by  what  other  name  the  noxious  insect  may  be 
called,  1  may  mention  that  in  the  province  of  Cherson  alone — into  the 
custom-house  treasury  of  which  you  may  remember  some  days  ago  the 
Kihilists  digged  their  uudergrouud  way  and  abstracted  an  euoEmous 
quantity  of  coin — a  sum  of  no  less  than  50,000  rubles*  has  been  voted 
forthepurposeof  exterminating  this  Egyptian  plague.  It  is  feared, how- 
ever, that  the  preventive  measare  will  be  too  late,  and  that  the  crops 
must  be  i»arted  with  in  a  Christian  spirit  of  submission.  On  a  surface 
of-300  versta  at  and  around  Zanitzin,  on  the  Volga,  there  has  been  no 
rain  since  the  beginning  of  spring  till  now,  while  universal  dryness  and 
enormous  heat — Reaumur's  thermometer  standing  at  30  degrees  in  the 
shade,  40  degrees  in  the  sun — with  intolerable  sultriness  and  du8t,bave 
destroyed  ail  hopes  of  the  harvest  thereabout.  The  country  people,  says 
the  Qolos,  are  learing  tbeir  homes  by  hundreds  in  desi>air  and  wander- 
ing about  as  beggars.  From  other  jtarts  of  the  empire,  too,  the  cry  of 
distress  is  beard,  arising  from  a  different  chord  of  woe.  The  Knsso- 
rnliHh  and  Lithuanian  towns  are  swarming  with  snch  a  large  and  nu- 

*A  xnljleis  75  cents. 
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employed  Jewish  population  that  tbe  civic  anthorities  are  do  h>Dgor 
able  to  support  them,  and  the  Ooventment  has,  therefore,  resolred  to 
fouDd  more  agricultural  colouiea  ia  the  various  provinces  for  the  recep- 
tion of  this  superfluous  Hebrew  proletariat,  those  created  several  years 
ago  having  of  late  shown  aigus  of  prosperity — a  remarkable  truth,  I 
may  take  the  liberty  to  add,  iu  view  of  the  fiict  that  in  no  country  what- 
soever where  they  settle  do  the  gifted  descendants  of  Ja«ob  show  any- 
thing but  tjie  most  deep-rooted  aversion  from  manual  labor.'' — [Berlin 
Corr.  Loudon  Times,  1879.] 

"  During  April  a  shower  of  these  pests  fell  upon  the  province  of  Cau- 
casus, Russia,  utterly  destrojing  vineyards  and  fruit  gardens.  The  vil- 
lage streets  were  blockaded  by  them  so  that  the  shops  were^nt  op  and 
all  traffic  closed,  while  the  water-courses  were  choked  by  the  swarming 
pests."— [English  paper.] 

"  The  Georgian  t«wn  of  Jelizawetpol,  uearTiflis,  baa-suffered  a  plague 
of  locusts  almost  as  bad  as  that  which  afilicted  Egypt  in  the  days  of 
Moses.  Un  the  20th  of  April,  the  insects  invaded  tbe  town  iu  such 
numbers  that  the  merchauts  had  to  shut  up  their  shops,  and  walking 
about  tbe  streets  was  exceedingly  difficult.  The  Russian  authorities 
ordered  tbe  inhabitants  to  make  a  united  effort  to  kill  the  i>ests,  but  the 
generous  people  refused,  believing  it  a  sin  to  destroy  a  locust,  until  tbe 
nuthoritiea  threatened  to^uuish  every  householder  who  failed  to  deliver 
daily  a  given  weight  of  de-ad  insects.  The  canals  were  filled  with  lo- 
cust*, so  that  wat^^r  for  drinking  and  washing  could  only  be  obtained  by 
straining.  The  houses  swarmed  with  the  creatures,  and  many  families 
went  a  week  without  bread  because  their  ovens  were  literally  filled 
with  them.  They  tried  iu  rain  to  drive  the  locusts  away  by  lighting 
holy  candles  and  burning  incense.  The  Armenian  priests  regarded  the 
plague  as  a  visitation  of  God,  and  brought  from  a  ueigh boring  town  the 
Itones  of  Jacob,  which  they  carried  through  the  streets  of  the  afilict«d 
city  iu  procession,  fairly  wading  through  masses  of  dead  and  living 
locusts  as  they  marched  along  with  the  relics  of  the  patriarch.  The  ener- 
getic measures  taken  by  the  police  finally  abated  the  evil,  but  not  until 
tbe  gardens,  orchards,  and  vineyards  had  been  stripped  bare  and,  the 
people  had  suH'ered  for  more  than  a  week." — [New  York  Tribune,  1879.] 

"A  detachment  of  Bnssian  tnKn>s,  bound  for  General  LazarofTs  expedi- 
tion against  the  Turcomans,  met  with  a  curious  misadventure  near  the 
OeoTgiau  town  of  Elizavetopol.  At  a  few  versts  fi-om  tbe  town  the 
aoldiers  encountered  the  wing  of  an  army  of  locusts,  reputed  to  be 
twenty  miles  in  length  and  broad  in  proportion.  The  officer  iu  charge 
did  not  like  to  turn  back,  repelled  oy  mere  insects,  and,  pushing  on, 
soon  became  snrruunded  by  the  locusts.  These  appear  to  have  mis- 
taken the  soldiers  for  trees  and  swarmed  by  thoneands  around  them, 
♦-  crawling  over  their  bodies,  lodging  themselves  inside  their  helmets, 
jwnetratiug  their  clothes  and  their  knapsacks,  filling  the  barrels  of  their 
rifles,  and  striving  to  force  themselves  into  the  unfortunate  uicn'a  ears 
and  noses."  The  commander  gave  the  order  for  the  troops  to  push 
on  double-quick  for  Elizavetopol,  but  the  road  was  so  blocked  with 
locusts  that  the  soldiers  grew  frightened,  and,  after  wavering  a  few  min- 
utes, s  regular  stampede  took  place. 

"  Led  by  a  non-commissioned  officer  of  keen  vision,  who  had  observed  a 
few  huts  a  short  distance  from  the  road,  the  troops  dashed  across  the 
fields, "  slipping  about  over  the  crushed  and  greasy  bodies  of  the  locusts 
as  though  they  had  l>eeu  on  ice."  Tbe  huts  were  soon  reached,  and  the 
officers  rushed  iuside,  but  tbe  refuge  proved  to  be  of  little  value,  as  the 
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premiRea  were  already  in  possession  of  tbe  enemy.  The  peasanUi  told 
the  correspondent  of  the  Kavkiu  that  for  days  they  had  been  besieged 
by  the  Termin,  the  insects  filling  the  wells  and  tainting  the  water,  crowd- 
ing into  the  ovens  and  spoiling  the  bread,  aDd  preventing  any  food  being 
cooked  or  stored.  At  intervals  the  villagers  issued  from  their  hous^ 
and  made  onslaughts  on  the  locusts,  killing  them  by  thonsands,  and 
carting  them  away  afterwards  to  the  fields  for  manure.  The  soldiers 
were  detained  prisoners  by  the  insects  for  forty-eight  boors,  and  oa 
their  maroh  to  Elizavetopol  in  the  rear  of  the  locnst  army  they  found 
every  blade  of  grass  and  green  leaf  destroyed  and  the  peasants  reduced 
to  beggary." — [New  York  Tribune,  1879.] 

"  Hint  to  Western  Farmebs. — Mr.  Hoffman,  charge  d'affaires  at 
St.  Petersburg,  in  his  dispatch  to  the  Department  of  State,  dated  Sep- 
tember 16,  sends  copies  of  an  official  report  on  locusts.  It  appears  that 
the  grain  locast  of  Bussia  generally  deiwsits  it«  eggs  in  the  wheat  fields, 
and  that  as  soon  as  they  are  hatched  the  attack  on  the  wheat  com- 
mences. The  use  of  ropes  and  machines  to  drive  the  locusts  from  the 
vheat  fields  is  not  advisable.  It  is  better  to  plow  tbe  ground  where  the 
eggs  are  laid,  as  ten  minutes'  exposure  to  the  sun  kills  the  chrysalides. 
Tbe  prevalence  of  locusts  iu  southern  Rub«ia  has  been,  by  these  latter 
means,  greatly  reduced,  so  that  good  crops  of  wheat  may  be  expected  id 
189$l.  Possibly  some  lessons  may  be  derived  from  Russian  exi^eriments 
and  reports  affecting  American  grasshoppers. 

"The  losses,  and  consequent  alarm  and  famine,  again  prevailedin  18S0, 
with  nearly  the  same  storj'  of  threatened  constematiou,  hunger,  uud 
poverty  among  the  Russian  peasantry." 

"  LosDOH,  May  8.— The  St.  Petersburg  correspondent  of  the  Standard 
says  the  beetle  which  ravaged  the  crops  in  Poltavia  and  Ekateri- 
Doi'slau  in  1ST8  has  been  found  in  large  numbers  in  a  larva  state,  and 
tbe  peasants  fear  to  sow  spring  crops.  The  same  correspondent  says 
the  greatest  alarm  prevails  in  Tiflis  in  consequence  of  the  discovery  of 
locnst  eggs.  Unless  exterminated  before  final  development,  a  famine 
throughout  the  Caucasus  is  inevitable." 

"St.  Peteesbckg,  July  8. — The  Golos  raises  its  voice,  in  view  of  the 
Chinese  diOiculCy,  to  point  out  the  sad  condition  of  tbe  country,  and 
how  much  worse  it  will  become  in  the  event  of  another  drain  upon  its 
already  exhausted  resources,  and  retarding  the  introduction  of  reforms. 
Tbe  press  for  several  weeks  has  been  full  of  complaints  of  ravages 
by  locusts,  flies,  beetles,  and  worms,  hunger  and  poverty  among  the 
peasantry,  a  rapid  increase  in  prices  of  everything,  increase  of  tbe 
cattle  plague,  a  large  spread  of  disease,  &c." 

A  i«c«at  Dnmlier  of  Ihe  Goloi  containa  tm  iatereating  letter  from  Tiflis  describing 
the  enormous  labour  beatOTrett  during  the  smnmer  apon  the  deatructioa  of  f^TMshop- 
pera.  The  work  wati  carried  on  for  about  three  monthi),  and  occupied  in  one  district 
(Qori)  no  lean  thau  20,000  people  per  da;.  More  than  half  these  people  had  been  snm- 
moned  from  the  neighbouring  districts  of  AohaUych,  OnHetia,  and  Inieretia.  Thankft 
to  tbe  colossal  efforts  thus  made,  only  2  pet  cent,  of  the  total  crops  of  tbe  district 
yiato  deatrojed  by  tbe  ^jTMshoppere.  Mauy  million  ronbles  worth  of  liav  ami  oara 
were  Mved  by  tbia  work.  On  the  other  baud  tbe  organisation  of  tbe  whole  coet  the 
Rueeiaa  OovenimeDtsome200,00D  roubles,  audtuany  thonsand  acm  of  fields  and  gar- 
dens have  been  utterly  neglected  by  the  populatioa  to  whom  they  belong. — [From 
"Nature"  of  Decemher  10,  1B80.] 

The  Russian  newspapers  report  that  much  mischief  is  being  done  to 
the  crops  in  South  Russia  by  locusts  and  other  insect  pests.  In  tbe 
district  of  Rassachs  an  area  of  over  100  kilometers  has  been  devastated 
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in  this  way.  Upwanla  of  5,000  men  were  daily  employed  iu  the  work 
of  extirpation,  fully  8,000  kilograms  of  locuHta  bang  gathered  every  day. 
On  the  road  from  Tiflis  to  Poti  the  locnsts  lay  so  thick  on  the  line  that 
the  trains  were  obstructed.  The  Vedomosti  says  that  the  steppes  of  the 
Don  have  been  swept  bare  of  all  vegetation,  as  if  a  fire  had  passed  over 
the  land.  Fourteen  companies  of  soldiers  are  employed  in  the  Odessn 
district  in  destroying  these  insect  plagues.  A  hnge  swarm  passed  by 
Moscow  in  the  middle  of  Jane,  at  an  elevation  of  from  TO  to  100  feeC 


Locusts  in  China  m  1878. 

While  in  past  centuries  this  thickly  settled  country  has  been  rav- 
aged by  locusts,  as  shown  in  our  first  report  (p.  477],  it  appears  that 
they  still  abound,  notwithstanding  the  dense  population,  though  they 
apparently  breed  in  desert  places  and  invade  the  more  populous  areas. 
It  appears  by  the  following  extrautfroma  Chinese  (English)  newspaper 
that  locusts  abounded  in  great  numbers  in  eastern  China  on  the  lower 
Vangtsze  Kiver,  and  it  likewise  appears  that  the  natives  initiated  the 
nse  of  oil  on  streams  and  likewise  scattered  over  dry  fields,  and  found 
it  to  be  one  of  the  best  means  of  killing  these  pests.  It  thus  appears 
that  the  Chinese,  when  hard  put  to  it,  can  take  up  and  put  into  practice 
new  remedies.  From  the  second  account  of  Chinese  methods  of  exter- 
minating locusts,  by  a  foreigner,  Mr.  K.  Scatcbkow,  for  many  years 
resident  in  China,  it  appears  that  locusts  periodically  ravaged  the  coun- 
try ;  though  whether  the  same  region  or  not,  does  not  appear.  We  re- 
print these  interesting  statementij,  being  of  very  general  interest : 

Loeiutt  mt  tht  U»eer  YavgUtt. — Hajot  Yoo  bas  received  &om  Brigadier  Fan  a  proo 
lau  atioD  itisued  bythe  Ticeroy  Slientotheeffect  that  last  year  flying  locusts  covered 
the  conotrjside,  leaviug  behind  innnmeTable  gmbs  irblob  soldiery  and  local  officials 
were  tbeninBtraotedto  aeoruh  for  and  digap.  From  that  time  up  totbe  present  over 
two  millions  catties  have  been  brought  in,  thus  proving  t)iore  iiaa  been  ao  lack  of 
energy  in  obeying  the  orders  given,  uor  any  deficiency  in  the  numbers  given  up.  Ke- 
porte  are  now  oiowding  in  that  locust  grubs  are  springing  up  like  anCa  andflies  all 
over  the  oonutryaide,  that  tbey  ore  big  enough  to  hop  about  and  will  in  the  twink- 
ling of  an  eye  have  wings  and  commit  unutterable  harm.  Mr.  Brigadier  Woo  lia^ 
now  discovered  in  coui«e  of  his  literary  researohes  that  locusts  have  ao  instiuctivB 
dread  of  oil.  He  has  therefore  instructed  his  braves  to  mix  a  picul  of  oil  with  water 
and  scatter  it  over  locasl-infeBted  Qelds,  whereby  the  iusecte  would  be  killed.  In 
fields  where  the  rioe  is  Just  uproutine,  the  oil  floating  on  the  water  will  prevent  tho 
descent  of  the  looaeta.  Oil  from  the  ElcEococca  tree,  bqwever,  is  injurious  to  the  croi>a, 
and  should  not  be  nsed,  but  every  other  kind  of  oil  is  equally  destractive  to  locusts, 
hemp  oil  being  the  beat.  The  Viceroy  has  noticed,  too,  in  a  certain  work,  that  lo- 
ousts  dread  oH,  and  that  it  is  the  beet  preservative  for  the  crops.  Facts  like  theso 
about  oil  caunot  be  too  widely  known,  in  order  that  men  by  their  personal  eSbrts  may 
second  the  desire  of  Heaven  for  harmony  (aide  toi). — [North  Cluua  Daily  News.] 


THE  EXTEHMINATION  OF  THE  LOCUST  IN  CHINA. 

la  one  of  the  scientific  meetiUKB  of  oar  Entomological  Society  the  question  of  the 
ealamities  f^m  locusts,  and  the  different  wa^B  of  ext«nniuatiug  this  insect,  have  been 
dieoussed.  But  I  think  that  onr  entomologists  do  not  yet  know  the  Chinese  way  of 
this  extermination.  Wishing  to  fill  ap  this  deficiency,  I  have  hunted  up  in  the  large 
Chinese  btbliography  Sy-koo-zuan-shoo-moO'Eoo  nearly  all  the  names  of  works  oon- 
neoted  In  auy  way  with  this  question,  but  hn,ve  found  only  three  which  have  entered 
>r  lees  into  particulotB:  (l)  Zsu-hooan-ho-min-book  about  solvation  firom  star vo- 
nitteahyDoon-veyataboutll""    '■"'■■■  -  •  ■    -■ 

Ton-bin.     (2)  Zso-booan-h 


tion,  wtittenhyboon-vey  at  about  1100  after  Christ,  and  soon  afterwards  corrected  b; 
Tan-bin.  (2)  Zso-booan-ho-iDiD-Bhoo-hoa-ee-book  about  salvation  from  atarvation, 
oorreoted  and  amplified ;  it  has  been  written  in  1443  by  the  learned  TJoo-soon-vey-ziy, 
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on  tlie  programme  of  the  aboye-mentioned  work  of  DooD-vej,  witb  the  ezclasion  of 
all  that  ia  not  quite  ooDnecied  with  the  suliject  and  the  additioD  of  some  new  facta. 
(3)  Poo-hoonii-kao,  on  the  extt-'ruiinatioD  of  locoBtn,  written,  on  the  example  of  the 
tiMoeduig  worh,  by  Tchen-Tan-BfaeD,  as  a  separate  pamphlet  orln  the  collectiou  Hooan- 
tchea-EOOD-tihoe,  coUectioa  of  regttlatloDS  against  famine,  pabliahed  in  I^.  Of  theoa 
three  works  I  poasesa  the  aecond  in  the  newer  edition  of  ISltJ.  Thongh  tbia  book  ia 
Already  four  centuriea  old,  its  author  ia  still  Ter;.  popular,  aud  the  book  ia  aren  sow 
«  riufe  mecuTD  of  ereij  of&cial  in  China  who  haa  anything  to  do  with  the  qneetioD.  In 
ita  twelve  chapters  aU  misfortunes  from  poor  barvesta,  want  or  excees  of  rains,  looneta, 
«nd  other  losses  which  we  have  to  encounter,  the  Chinese  are  Ter;  well  informed 
«bont,  and  thfj  have  proposed  a  quantity  of  waja  to  prevent  these  calamities. 

The  same  waya  of  esteiniinatiug  the  locust  of  which  Tjoo-soon-vey-sgy  speaka  are 
«t  the  present  day  used  in  China.  Considering  that  his  book  is  four  centuries  old, 
-«De  wonders  that  the  Chinese  should  not  have  found  something  newer  and  better 
BiDce;  but,  on  the  other  hand,  one  cannot  help  admiring  them  for  obliging  their 
'•uperstitioos  brothers  to  exterminate  the  loonat  so  long  ago,  when  even  in  onr  -day 
one  has  so  much  trouble  to  make  some  Russian  and  West  European  peaaants  do  it.  I 
bave  several  times  in  China  setn  invasions  of  these  insects,  and  have  noticed  that 
every  Chinese  conntryman  now  does  his  atmost  to  exterminate  tbeiu,  thongh  be  stiU 
considers  their  comiDE  lo  l>e  a  puuisbmeut  sent  by  Heaven.  The  following  la  a  trans- 
lation of  the  ninth  chapter  of  the  above-men tiuned  work,  as  far  as  it  speaks  of  the 
-aitermi  nation  of  locusts,  with  some  eiplnnations: 

"  It  is  said  that  during  the  reign  of  the  Tan  dynasty  the  Emperor  Tai-Tzoon  (dy- 
■naetjTan  from  627  ante  till  OJ9poatCbriBtnQL)awalloweda  locust  and  Tao-Choouoxter- 
mliiated  locusts.  Some  people  langb  at  that,  and  aay  tbnt  we  want  to  be  cleverer 
%han  Heaven,  going  against  its  wul.  I  don't  think  so!  We  know  that  the  niiffur- 
-tuneawbich  oome  overua  are  of  diffurent  uatnres.  One  can  take  means  against  some 
■of  them,  while  all  hnman  power  ia  useless  againat  some  others.  So  yon  bave  to  bear 
patiently  excess  of  waters,  of  early  frosts  ;  Ijut  you  have  watering  engines  against 
■dryness,  and  yon  can  get  rid  of  locnats  by  exterminating  ihem.  It  is  possible  that 
there  should  be  no  means  against  auch  a  calamity.  The  local  uuthorilies  niubt  take 
«are  of  the  people,  and  must  also  make  them  nnderstand  that  ibey'have  to  protect 
Ibemselves  against  such  kind  of  misfortunes.  Once,  the  goviTuor  of  a  district,  know- 
ing that  locusts  do  not  cat  shoots  of  peas,  when  the  locusts  caaie  gathered  a  quantity 
of  seed  of  Beld  peas  and  persuaded  the  cooiitry  people  to  seed  nothing  but  that  oii 
their  fields;  the  consequence  was  that  not  only  the  locusts  did  not  eut  unyiliiiig,  but 
the  next  spring  the  people  had  some  profit.  (I  have  to  beg  the  reader  to  excuse  the 
author  for  repeating  this  old  story.  If  he  believed  that  loctista  do  not  eat  pea-oboolH, 
one  would  only  have  to  advise  never  to  grow  anything  but  that  oo  the  fields  viaiteU. 
by  loonsta.  The  Chinese  believe  that  in  ancient  timea  there  were  in  everything  ex- 
amples of  luck,  order,  and  knowledge.)  Thatia  the  way  thry  acted  io  ancient  timca. 
We  aee  in  the  chronicles  of  the  Emperor  Shen-Tioon'a  reign  (dyuasty  of  Soim,  reigned 
from  1068-lOcS  T.  D.),  ■»  1075,  he  ordered  that  the  district  governors  and  their  assisb- 
ants  should  be  personally  present  at  the  places  where  locusts  were  expected  to  njipi  ar ; 
and  in  case  the  invaded  connlry  is  large,  that  the  younaer  district  oSlcera  should  b« 
also  ordered  thither;  they  and  the  village  chiefa  were  obliged  to  invite  the  people  to 
gather  the  locuats.  Fur  five  shens  (one  "shen"  Chinese  measure  contuina  nearly 
35  oobio  inches)  of  larvce  of  locusts,  or  for  ten  sbens  of  locusts,  the  gatherers  received, 
one  shen  of  line  millet,  and  for  one  shen  of  locust  eggs  two  shen  of  coarse  millet,  ur 
they  conld  also  get  the  corresponding  price  in  money.  After  that  the  officers  and  vil- 
lage chie&  had  to  bum  the  locusts.  If  any  one  had  his  crops  eaten  up  be  was  freed 
Gx>m  taxes  on  the  property  fur  oue  year,  and  was  rewarded.  In  corteH]ioudence  wiih 
his  losses,  with  money,  but  not  exceeding  the  value  of  ahondredmooof  land(oue  moo 
is  a  Chinese  square  measure  about  132  square  Rassian.  sageens,  or  about  133  square 
fathoms}. 

"  Sneh  was  the  very  efllcient  way  of  exterminating  the  locusts  during  the  Sooa 
dynasty.  But,  thongh  this  method  may  be  very  good,  indeed,  I  think,  however,  that 
one  can  exterminate  ihis  insect  directly  alter  its  appeaiance.  Generally  villagera 
get  frightened  at  the  arrival  of  Ihose  insects,  wonibip  them,  sacrtQce  lo  them,  aud  do 
not  dare  to  exterminate  them,  aud  therefore  never  can  gat  rid  of  thorn.  They  never 
hear  of  the  contest  of  tbe  times  of  the  Tan  dynasty,  between  Minister  Tao-tchoon 
and  his  colleagues,  Necjo-Sboel  aud  Loo-Hooai-Tcben.  I  will  tell  about  It,  and  in 
case  loca.its  should  appear  anywhere  my  stonr  should  be  promptly  published  and  dis- 
tributed for  pubhc  information,  that  the  old  aud  learned  people  may  explain  it  and 
teacb  tbe  commoners.  The  flflh  year  of  Uan-tioon-a  reign  (716  T.  D.)  when  the  dis- 
trict of  Sbooau  got  infested  by  locusts,  and  tbe  iubabitanta  ware  beginning  to  sacri- 
fice to  them  and  gave  up  to  Ihem  their  crops — not  daring  to  catch  thtm,  the  Minister 
Tao-tchoon  said  to  the  Emperor  '  to  capture  there  those  brigand  insects  and  deliver 
them  to  tbe  flamea.'  This  expression  was  a  quotation  from  an  ancient  poem  about  the 
deatraction  of  locusts.  Though  an  officer  bad  bean  sent,  therefore,  to  the  district 
Tian-DJon,  aud  was  preparing  to  fulfil  hia  duty,  the  local  governor,  Ne^o-Shoel,  told 
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the  Emperoi  that  01     ._  _._  ,_ 

minded  him  of  Loo-tioos,  who  had  n .    -o r  -  ■ « 

that  dragged  his  country  iiito  greater  trouble.  Tao-tchoon  anawared  him  repros- 
iugly:  'Loo-Uoon  wa«  a  prince- u Harper,  and  his  Tirtaes  did  not  sarpagshUfalsenem; 
noiT  baseness  does  not  surpnss  tlie  virtues ;  ia  ancient  times  the  locust  did  not  ap- 
jironeh  places  where  the  comiuaudetH  were  Rood  men,  and  now  one  advises  to  look, 
ivithunt  doing  anything!;,  at  the  deatmction  of  the  crops,  and  who  is  the  maD  wlio  ad- 
vises this — the  local  chief  r  Neejo-Shoei  got  frJEbtened  at  this  speech,  and  took  to  the 
destruction  of  the  locust,  and  gatliered  40,000  dan  of  it  (1  dan  is  100  sheit).  But  «oine 
men  coudemued  the  minister,  aud  did  so  much  as  to  inflneDce  Uao-tzoon,  who  also 
begnu  to  doubt  whether  the  minister  was  right.  Tao-tchoon  said  to  the  Emperor, 
'  Oue  cannot  change  stapid  scientifio  men  nor  pedantic  boohs ;  thoneh  we  cannot  get 
entirely  rid  of  the  loctist  aud  the  evil  thev  bnng,  it  would  still  be  better  to  destroy 
them  than  to  give  op  one's  self  to  ruin.'  Uan-tzoon  was  satisfied  with  this  answer,  hat 
the  minister's  colleague,  Loo-hooaT-chen  answered :  'Can  human  power  do  anything 
ngaiuat  a  celestial  punishment  T  From  the  destruction  of  too  many  of  these  insects 
the  eqnilibriam  of  the  elements  mast  be  injared.'  The  minister  answered  him :  'In 
ancient  times  Prince  DJooan-Uan  swallowed  an  insect  aud  was  cared  from  an  illness, 
Shoe-Nao  has  cat  a  snake  in-two  and  luck  never  left  him  after  that ;  and  now  with 
the  loonat  luck  can  also  speedily  retam  ;  and  if  we  do  not  do  something  against  this 
Insect  the  crops  will  be  destroyed.  In  destroying  the  locust  we  save  men.  All  the 
resimniii  bi  lity  for  this  shall  fall  on  me,  and  not  on  those  who  but  execute  my  orde^' 
Very  eoou  after  this  distress  from  the  lociut  entirely  ceased." 

EKOUI-ATIOKS  REQARDINO  THE  EXTBRUI^ATION  OF  LOCUSTS. 

(d.)  Ordert  pHbliilied  under  Uieret{)n  of  the  Enpmror  Sh»*-tto(m: 

1.  Whetever  locusts  appear,  and  the  landowners  or  their  neighbors  conceal  tt,  and 
the  elders  don't  take  measures  for  it«  detraction,  each  of  tbetu  wlllhave  a  hnndred  blows 
of  a  bamboo  rod.  If  the  local  chief,  having  been  informed  of  the  arrival  of  locust*, 
should  do  nothing  against  them,  or  not  be  personallv  present  at  the  execution  of 
measures  of  destruction,  or  not  baying  destroyed  all  the  locusts,  inform  wrongly  the 
Gorenment  of  having  destroyed  them  all,  be  will  bo  liable  for  each  of  those  oflenaes 
to  the  above  said  nnmber  of  bamboo-rod  blows  and  to  twenty  additional  blows. 

2.  Whenever  locuste  leave  desert  places  to  go  to  populated  ones  the  local  chiefs  are 
obliged  to  hire  poor  people  and  have  the  eggs  destroyed.  If  all  of  them  should  not 
be  £ettoyed  and  the  loouat  there&om  reappear  the  next  year  those  commanders  will 
be  pnnished  with  100  bamboo-rod  blows. 

3.  In  the  villages  where  the  locust  passes  and  leaves  eggs  the  landowners  and 
«lders  wiU  be  pnnished  in  the  same  way  for  the  imperfect  daatruttion  of  those  eggs. 

A.  If  die  measures  of  the  com  distributed  as  pay  for  such  labor  should  be  inten- 
tionally smaller  than  due,  the  punishment  would  be  equal  to  that  received  by  officials 
in  Tillages  for  takiug  bribes,  coacealiug  Qovernment  property,  or  appropriation  of 
atrange  property. 

5.  If  ooTDmandera  in  places  overran  nith  locnsts  woald  appropriate  to  themselvee 
strange  property  they  would  eaOlsr  the  punishment  of  those  receiving  bribes  from 
convicts  placed  nnder  their  care. 

6.  During  the  presence  of  locusts  tbe  local  commander  will  always  be  responsible 
«Ten  if  he  shonld  be  at  the  time  absent  on  duty— as  long  only,however,  as  it  will  be 
within  the  limits  of  his  district. 

(&.)  Maniurf  of  Aatmying  tha  lociuf. 

1.  Every  morning  at  sanrise  the  locusts  creep  np  the  stems  of  the  corn  and  strong 
D^asBBo  asto  drink  the  dew;  at  that  time  they  are  heavy  andean  neitberfly  nor  Jump. 
At  that  time  one  must  drive  them  with  sticks  into  baaketa  and  from  there  put  them 
into  bags  and  then  burn  tbea  on  fire  or  pour  some  boiling  water  over  them  or 
dig  A  hole  in  tbe  ground,  make  a  fire  inside,  and  tbow  them  tn  it.  Evei'ybody  knows 
that  it  would  not  be  sufficient  t^)  simply  bury  them,  as  they  could  creep  out  through 
the  small  holes  in  the  earth- 

2.  Looaste  don't  die  easily.  In  knocking  with  a  stick  on  a  fresh  larva  one  not 
only  would  ikot  kill  Itj  but  would  also  destroy  the  crops.  Old  leather  or  even  graaa 
soles  would  do  much  better.  One  must  put  the  sole  on  it  and  press  it  with  the  band 
against  the  ground.  This  would  keep  the  com  unbroken.  Out  of  one  bull's  skin  one 
could  make  many  a  sole,  and  give  them  to  keep  to  the  elders  fur  case  of  need.  One 
■ays  snch  method  is  used  iu  Mongolia. 

3.  If  tbeloonsts  are  on  an  open,  free  place,  one  must  dig  a  ditch  across  their  way  in 
^nt  of  them.    The  larger  the  ditcb  ia  the  better.     One  must  cover  tbe  ditch  with 
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boards  and  make  adooi  (doable  foldioK)  in  tbeceutor.  A.  lot  of  mea  maHt  drive  tho 
locuBte  into  the  bole  witb  branaliee  and  sbonte,  and  some  otben  staad  neu  and  bnub 
tbem  in  with  brooms.  If  tbey  try  to  get  out  again  drive  them  back.  Once  filled 
with  the  insects  tbe  hole  mnst  be  covered  np  with  dry  grass  nnd  fire  pat  to  iL  How- 
ever, even  after  ibat  some  of  tbem  will  be  alive  at  the  bottom  of  the  ditcb.  For 
that  purpose  one  will  have  to  bury  tbe  whole  thing  and  trample  on  it.  And  do  tbe 
same  tbe  next  day.  One  conld  also  make  a  fire  in  tbe  dit«b  beforehand  and  drive  tbe 
looasta  in  afterwards. 

i.  Once  the  loonst  appean  there  is  no  writing  to  be  done  for  exonsea  of  absenoe  of 
chiefs,  &,a.— paper  won't  help — tbe  oommander-in-ohief  most  be  present.  The  serv- 
ants following  the  chief  In  those  cases  mast  not  clean  oal  whatever  valnablee,  &c., 
they  find  at  tbe  elders,  like  silk  wonne,  as  the  elders  wonld  afterwards  pay  them- 
selves on  the  vtllageTS.  In  that  case,  not  seeing  yet  the  good  consequences  of  the 
destmctionof  theiocnets,  tbey  would  only  see  the  eTilaccompaDyinglbatdestrnction. 
One  cannot  admit  that. 

&.  As  soon  OS  locoBts  are  noticed  In  tbe  neighborhood  of  a  town,  bills  mnst  be  dis- 
tribated  describing  the  way  to  destroy  them  and  noti^ng  that  one  shen  of  com 
will  be  paid  for  each  ten  shen  of  locusts  at  sight,  whoever  may  bring  them,  woman 
or  child.     In  doing  so  one  can  destroy  all  tbe  locnsts  fos  miles  aroand. 

6.  Five  houses  lorm  a  precinct.  Ita  eUers  must  teach  its  inhabitants  the  asefol- 
ness  of  the  destruction  of  locusts.  A  great  thing  is  that  tbe  bread  in  store  and  tnone? 
should  not  be  spared  as  pay  for  locusts.  Then  the  destruction  of  locusts  will  find 
working  areas  in  the  neighborhood  and  will  progress  surely,  if  not  qnickly.  Tbe 
exactitude  of  payment  is  ludispeusable,  as  otherwise  men  would  abandon  the  work. 
The  Government  com  store  belongs  in  principle  to  the  people.  If  tbe  loeoBta 
destrov  the  crops  the  people  will  suffer  from  hunger.  Jodge  if  it  Is  not  better  to' 
give  the  bread  to  the  poor  in  exchange  for  locusts  than  to  nave  it  rotten  in  store 
or  eaten  np  by  mice  oi  sparrows. 

7.  For  the  purpose  of  bnming  the  loonets  one  digs  a  ditch  of  5  fbet  deep  and  S 
wide  (the  Cbineeo  foot  is  nearly  equal  to  tbe  Rnssian  one)  and  twice  as  long.  One 
empties  the  bags  into  tbe  fire.  Aa  soon  as  the  locust  is  in  it,  it  won't  jomp  oat.  That's 
what  the  poetry  means  by  "  delivering  tfaem  to  tbe  flames."  Svea  in  old  times  tbey 
knew  that  if  yon  bury  a  locust  be  will  creep  out  again.  Therefore  the  deetrnctlrai 
of  locusts  by  fire,  as  tbey  did  in  ancient  times,  is  the  best. 

These  methods  are  really  not  very  humane,  but  if  yon  avoid  the  destmction  of 
locusts  yon  will  have  to  forget  the  welfare  of  the  people;  which  do  you  think  ODgbt 
to  be  thought  of  first  T  Was  not  therefore  Tao-choon  wise  and  good  wbeu  he  said, 
"in  killing  insects  one  saves  men."    Hia  acts  proved  bis  wisdom. 

K.  8CATCHK0W. 


Locusts  tw  Cape  Colont,  South  Apbioa. 

Nearly  all  the  books  of  Soath  African  travel  speak  of  locnsta  aft  emi- 
giatmg  IB  vast  swarms  in  southern  Africa.  The  following  article  shows 
that  of  late  years  they  have  periodically  invaded  the  settlements,  and 
that  the  people  there  have  hatl  nearly  the  same  experiences  as  on  tbe 
the  frontiers  of  our  country.  The  article  appeared  in  the  Cape  Monthly 
Magazine  for  March,  1879,  over  the  initials  0.  S.  O. : 

"For  some  years  the  locusts  have  not  been  troubling  these  parts  of 
South  Africa,  but  probably  they  will  make  their  appearance  again 
before  long.  Since  my  arrival  in  South  Africa  in  1843,  I  do  not  re- 
member having  seen  any  bat  fiying  locusts  till  1854,  when  the  marching 
locuHts  ("  voetgangers  " — infantry),  those  which  have  not  attained  to 
wrngs,  appeared  in  the  Colesberg  district  of  Cape  Colony  and  the 
country  now  known  as  the  "Orange  Free  State."  The  locusts  then 
destroyed  the  country  befora  them,  leaving  in  their  rear  a  desolate 
wilderness.  They  marched  uuiuterraptedly  through  the  village  of 
Oolesberg,  over  walls  and  bouses,  and  destroyed  every  green  tiling. 
The  plague  lasted  for  weeks,  and  nntil  the  insects  obtained  wings,  when 
the  winds  soon  wafted  tiiem  away  to  devastate  the  lower  country  until 
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the  ocean  received  them.  Any  opposition  seemed  so  Iiopeless  that 
none  was  attempted.  I  bad  seen  in  previous  years  the  devastation 
cansed  by  the  flying  locnst  Farmers  theii  made  attempts  to  keep  the 
locusts  from  alighting  on  cultivated  lauds  by  making  flres  to  windward 
of  the  crops,  and  casting  on  the  fires  damp  weeds  to  cause  a  smoke. 
This  mode  of  defense  was  always  very  feeble,  and  often  wholly  useless; 
aud  the  standing  crops,  it  might  be  of  eared  wheat,  were  leveled  and 
devoured  in  spite  of  all  that  could  be  done.  The  nying  locusts  are  a 
favorite  food  of  the  natives,  and,  I  may  say,  of  the  remainder  of  animal 
nature,  as  every  creature  preys  upon  them,  from  the  elephant  to  the 
ant.  A  flight  of  locusts  settles  down  pretty  closely  at  nightfall:  and 
they  do  not,  ou  cold  mornings,  rise  till  the  sun  is  well  up  and  has 
wanned  them.  If  they  settle  for  the  night  near  a  native  village,  t,he 
population  turns  out  early,  and  if  branches  of  trees  are  to  be  obtained 
the  locusts  are  swept  together  into  heaps,  and  from  thence  put  into 
bags  for  conveyance  homewards.  Locusts  are  not  bad  toasted  on  hot 
ashes;  but  the  usual  way  of  cooking  is  to  cram  them  into  a  pot  oon- 
taiuiog  jUBt  enough  water  to  steam  them  over  the  Are ;  they  are  then 
thrown  oat  to  dry  in  the  sun,  and  then  the  wings  and  legs  are  removed 
■  by  brushing  the  locusts  backwards  and  forwards  with  a  small  bush, 
liocusts  are  esteemed  the  most  when  they  are  full  of  eggs,  I  have  often 
been  offered  dried  locusts,  either  whole  or  in  coarse  powder,  at  native 
kraals,  and  have  often  partaken  of  them  and  made  a  good  meal. 

"Later  on,  in  abont  1863,  we  in  the  Orange  Free  State  were  terribly 
taxed  with  the  locusts,  first  with  the  flying  locusts,  which  left  eggs  be- 
hind them,  aud  then,  after  the  rains  hatched  the  eggs,  we  had  continued 
attacks  from  the  young.  It  was  in  about  1863  that  I  notijced  that  the 
marching  locust  could  not  climb  up  to  the  top  of  a  sheet  of  corrugated 
iron  laid  on  side  against  a  wad.  Every  Imaginable  device  was  brought 
into  play  against  the  common  enemy,  bat  this  town  had  to  give  in,  and 
it  was  more  than  once  swept  clear  of  all  green  things.  The  whole  pop- 
ulation turned  out  from  time  to  time.  Rows  of  people  with  flags  kept 
waving  were  employed,  but  to  no  purpose.  The  locusts,  at  first  some- 
what tractable,  l^came  wild  and  broke  through  oar  lines.  I  collected 
some  wagon  loads  of  old  thatch  and  took  some  hundred  Kafirs  to  at- 
tack the  enemy  in  the  open  outside  of  the  town,  laid  the  thatch  in  a 
long  row  in  heaps,  got  the  locusts  driven  on  toward  it,  ignited  the  thatch 
and  destroyed  millions,  but  still  as  many  millions  escaped  and  remained 
behind  to  destroy.  I  thought  some  stench  might  cause  the  insect  to 
turn  aside.  I  tried  paraCfine,  by  trailing  long  pieces  of  old  crape  soaked 
in  the  oil  in  front  of  the  invading  army,  but  whether  the  patafiQue  was 
ignited  or  not,  it  made  no  barrier  worth  speaking  of.  However,  having 
noticed  that  the  locusts  cannot  climb  np  a  sheet  of  corrugated  iron,  1 
made  a  few  experiments  with  tin,  and  found  that  a  wall  could  be  effect- 
ually  armed  against  all  attack  by  locusts  with  a  strip  of  tin,  say  2  or  3 
inches  wide,  nailed,  say,  flat  against  it.  I  thus  continued  to  think  the ' 
matter  out  and  to  satisfy  myself  by  a  few  experiments.  It  is  plain  that 
if  all  marching  locusts-  are  killed  there  will  remain  none  to  get  wings 
and  fly,  and  if  there  be  no  flying  locnats  there  will  be  none  to  lay 
eggs.  Of  course,  however,  white  there  is  back  country  uninhabited,  it 
will  always  remain  possible  that  there  locusts  may  breed  and  come  fly- 
ing to  us,  but  still  much  damage  could  be  prevented  by  destroying  the 
young  which  appear  in  our  midst.  I  fully  satisfied  myself  that  all 
swarms  of  marching  locusts  could  be  attacked  and  destroyed,  and  hav- 
ing so  satisfied  myself  I  communicated  my  convictions  through  Uie 
newspafKrs  to  the  public    1  have  cMitiuued  fi-em  time  to  time  to  publiah 
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my  convictions,  but  all  mj-  trouble  has  been  of  very  little  effect,  for  the 
country  has  been  repeatedly  swept  of  all  verdnre  by  the  scourge.  At 
one  time  the  Queeustown  people  suffered  much  from  locusts,  and  a 
draft  bill  was  framed  there  to  lay  before  the  Cape  Colonial  legislature. 
The  draft  act  was  to  enable  flues  to  be  levied  upon  those  proprietors 
of  farms  who  should  fail  to  destroy  the  locusts  which  should  api>ear 
upon  their  properties.  In  the  Cape  Argut  I  attacked  the  views 
expressed  in  the  draft  bill,  and  showed  how  the  locusts  could  be  as- 
8aile<l  and  destroyed  effectively,  and  pointed  out  that  the  populatioB, 
as  far  as  need  be,  ought  to  be  called  out  to  the  assistance  of  those  un- 
fortunates upon  -whose  ]>ropert)es  the  yoaiig  locusts  should  appear. 
The  draft  bill,  I  think,  was  not  brought  forward  in  the  Parliameut.  I, 
having  recognized  that  material  for  assanlt  would  be  needed,  should 
the  farmers  desire  to  test  my  plans,  twice  addressed  mercantile  hoasea 
at  Fort  Elizabeth,  explaining  my  views  and  suggesting  that  they  should 
import  tin  plates  cut  into  strips  of  3  inches  breadth  and  €  or  8  feet  long^ 
in  boses,  say,  of  one  hundred  sheets,  for  sale  to  the  farmers.  Xothing 
came  of  this.  In  a  subsequent  year  one  Dutch  farmer,  in  the  district  of 
Fanresmith,  when  the  marching  locusts  came  again,  went  to  his  district 
town  and  begged  from  the  shopkeepers  the  tin  linings  of  packing  cases, 
which  are  generally  thrown  away.  He  got  a  quantity,  cat  it  into  strips, 
armed  therewith  his  walls,  and  while  every  other  farmer  in  the  state 
almost  lost  all  his  crops,  he  saved  everything.  My  suggestions  boil 
probably  been  communicated  Xo  him.  Later  on  still  I  satisfied  the 
member  of  the  Yolk8raa<l  for  Bethalie  about  the  effectiveness  of  tin  arm- 
iug,  so  that  be  saved  his  gardens.  He  brought  the  matter  before  the 
Volksraad,  and  that  body,  on  his  motion,  voted  £100  to  be  s^Kut  in  the 
purchase  of  rolled  sheet  zinc  in  Belgium,  under  condition  that  the 
metal  should  be  resold  to  Free  State  farmers  at  cost  price,  to  eunblo 
them  to  provide  armor  for  the  walls  of  their  cultivated  lands.  I  would 
have  advised  in  favor  of  tin  instead  of  zinc  had  I  been  consulted,  as 
tin  would  maintain  its  straightness  better  than  zinc.  However,  tlio 
zinc  has  to  this  day  never  been  ordered,  and  the  next  visttatiou  will 
find  no  one  prepared.  The  plans  which  I  had  brought  forward  included 
measures  for  hostile  attack  upon  young  locusts  from  the  time  of  lirst 
appearance  in  the  size  of  house-flies,  or  smaller,  to  flnal  extinction.  Tlio 
last  appearance  of  young  locusts  found  no  one  prepared.  The  district 
of  Boiixville  was  attacked.  My  brother-in-law,  who  had  repeatedly 
heard  my  explanations  reganling  defense  and  attack,  lived  there,  and 
he,  from  Bonxville  and  Smithfleld,  got  all  the  tin  linings  of  packing 
cases  which  could  be  procured.  His  cultivated  lands  were  open  ou  one 
side,  and  thus  wholly  exposed  to  attack.  On  this  side  he  dug  a  trench 
of  about  one  foot  deep,  and  heajwd  up  the  soil  thus  obtained  on  the 
inner  side.  He  cut  up  the  tin  linings  into  strips  of  about  one  foot 
broad,  joined  them  together  with  rivets,  or  otherwise,  and  inserted  the 
joined  strips  into  the  heaped-np  earth.  !Xot  a  locust  got  into  his  land. 
He  next  adopted  offensive  measures,  as  I  bad  advised.  He  joiue<l  a 
few  strips  of  tin  together,  making  two  long  strips  of,  soy,  30  feet  each, 
and  with  the  assistance  of  a  few  untives  placed  these  upright  by  lean- 
ing them  against  some  wooden  pins  driven  into  the  ground,  and  thus 
formed  a  funnel-shaped  alley,  or  an  alleyin  the  shape  of  a  tnincated  V 
in  front  of  an  advancing  swarm,  and  provided  a  hole  in  the  grouutl 
with  perpendicular  sides,  at  the  narrow  end  of  the  alley.  He  then,  with 
his  assistants,  j/emffy  drove  the  swarm  into  the  ever-narrowiug  alley,  the 
whole  swarm  pressing  ou  and  taking  the  fatal  leap  into  the  excavation. 
Thus  at  a  distance  from  his  cultivated  lauds  he  completely  destroyed 
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swarm  after  swarm,  aod  sared  a  ^reat  part  of  the  district  besides  his 
owii  crops  aud  pasturage.  The  killiag  of  the  locusta  was  effected,  as  in 
Kajpootana,  by  covering  those  collected  with  earth  and  stamping  the 
earth  down.  I  believe  that  glazed  earthenware  tiles  would  form  an 
effective  armor  for  walls.  To  some  roagh  walls  metal  conld  not  be 
affixed  fiat,  and  for  that  reason,  and  also  because  it  would  be  well,  as 
soon  as  the  plague  is  over,  to  remove  the  metal  and  pack  it  away  for 
future  service,  I  suggested  that  blocks  should  at  certain  distauces, 
abont  7  feet  (if  the  tin  strips  should  be  8  feet  long),  be  built  into  the  walla, 
so  that  staples  coald  be  inserted  into  them  to  support  a  coDtriranceof 
iron,  shaped  like  the  following  diagram,  B  to  be  inserted  into  the  staple, 


A  to  support  the  ends  of  two  strips  of  the  6  or  8  feet  tin,  the  fold  between 
A  and  B  to  be  3  inches  long.  The  staple  aud  block  would  remain  in  the 
wall,  and  the  iron  coutrivauce  of  support  for  the  tin  and  the  sheets  of 
tin  could  sa^fely  be  stored  away  after  use.  The  tin  would  thus  be  safe 
from  theft,  and  damage  from  cattle  rubbing  against  it.  I  calculated  that 
the  last  swarm  we  hiul  in  this  district  of  marching  locusts,  then  pretty 
large  already,  would  have  formed  a  column  of  one  yard  square  and  20 
miles  hif;fa.  I  am  fully  satisfied  that  a  force  (aot  at  all  numerous)  should 
be  called  out  to  attack  marching  locnsts  when  they  appear,  and  that  a 
very  small  force  with  a  few  strips  of  tin  would  destroy  any  invasion  of 
locusts. 


SsctiOD  of  waU.    . 
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"  Locnsts  after  obtaining  their  fall-sized  wings  begin  to  pair;  tbe  male 
dies  early,  the  female  flies  until  ready  to  lay  or  deposit  ber  ^gs.  Sbe 
bores  her  tail  into  the  ground  till  all  that  remains  of  her  above  ground 
is  ber  head,  shoulders,  and  wings;  her  body  then  breaks  off,  the  eggs 
remaining  in  tbe  natural  sheatb.  ^he  young  locusts  do  not  appear  until 
rain  falls,  rain  seemingly  b«ng  necessary  towards  hatching:  but  then 
there  must  be,  apparently,  a  favorable  seaeon  also,  as  it  is  ^lioved  that 
eggs  remain  in  the  ground  unchanged  for  years,  although  rains  fall.  Boers 
have  told  me  that  one  rain  sometimes  only  vivifies  some  of  the  eggs  of  one 
individual,  and  that  the  remainder  of  the  eggs  only  are  affected  by  a  later, 
more  i>enetratiDg  raiu.  Where  tbe  country  is  open,  and  there  are  hills  to 
ascend  to  observe  from,  the  congregated  swarms  of  young  locusts  are 
easily,  at  early  morn,  perceived  at  a  distance,  at  first  in  black  and  after- 
ward in  brownish  patches,  as  each  swarm  congregales  together  at  nigbt 
la  marching  the  locusts  advance  with  cue  or  more  points,  so  that  it  is 
easy  to  lay  a  trap  for  them  to  walk  into,  and  the  less  they  are  dis- 
turbed by  driving  the  better.  Young  locusts  caet  their  skins  at  least 
twice  before  they  obtain  wings." 

C.  S.  O. 

Smithfield,  January  1, 1879. 

Tbe  best  mode  of  protection  against  flying  locusts  must  greatly  de- 
pend upon  the  state  of  the  wind  and  the  nature  of  the  locality.  Wben 
chased  by  tlie  dlfTereot  kinds  of  locust-birds  th^  endeavor  to  evade 
the  birds,  so  it  is  useful  to  imitate  birds  by  attaching  strips  of  white 
calico,  like  wings,  to  lines  stretched  between  poles,  and  to  keep  them 
fluttering,  either  by  hand  or  by  the  force  of  the  wind. 

Telescopic  poles  for  the  lines  would  probably  be  of  much  benefit^  as 
probably  therewith  the  locusts  would  rise  high  and  pass  over  the  crops, 
ifumerons  small  kites,  if  there  was  wind  to  support  them,  or  small 
balloons  to  support  high  Unes,  would  also  be  useful. 

The  above  cutting  from  a  late  nnmber  of  the  Empire  shows  that 
locusts  have  lately  been  troubling  Bazpootana,  and  I  see  by  the  last 
papers  that  the  same  scourge  has  been  devastating  in  the  Philippine 
Islauds. 


LooirsTB  IN  THB  Philtppine  Islamdh  IN  1878-'79. 

In  our  first  report  some  aceonnt  was  given  of  tbe  recent  appearance 
of  locusts  in  these  tropical  moist  islands.  It  appears  by  tbe  following 
newspaper  extract  that  the  distress  was  renewed  iu  1878  and  1879: 

The  Philippine  Idonde  ore  experiencing  a  Hevero  drouth,  irMohia  aggravated  by  the 
tavagea  of  locuBte,  aud  theie  is  great  sD3»rlDg  among  the  people,  many  of  whom  are 
obliged  to  iDbsist  on  roots. — £  Journal,  Nov.  £,  1876.J 


The  Loocst  Plagub  in  BoLmi. 

^EW  Tore,  June  26. — Panama  advices  of  the  17tb  state  that  much 
destitatioQ  exists  ia  Bolivia  owing  to  the  destraetioa  of  crops  by  lo- 
custs—1882. 
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•  LoovsTS  IN  India. 

Next  to  eoatliern  Bussia,  India  is  afBioted  moat  by  the  ravages  of 
locQsts,  and  the  matter  faas  been  iDTestigaced  by  QoTeroment  petty 
officiala,  thoagh  not  by  scientific  men. 

A  diBpatob  from  Calcntta  reports  tb&t  the  QoTomment  of  Uattrag  baa  tele^apbed 
for  extra  ftunuie  offlcers  iinmediatelj  becanse  of  the  ravages  of  the  loouBts. — £New>- 
paper,  1879.] 

Locusts  in  India  in  1878. 

[From  the  Beveniie  Beport  of  the  Govemmeiit  of  Madras,  1S78.] 

Nakgtjneei,  February  9, 1878. 

The  plagne  of  locaets  has  gone  on  increasing  and  very  great  damage 
has  been  done,  especially  to  the  cumbu,  iu  the  Ottapidaram  Taluq,  and 
also  further  north. 

The  first  intimatioD  of  this  nev  disaster  was  from  the  nelghborhooel 
oflattaparai,  a  station  on  the  railway,  a  few  miles  sontb  of  Ottapidaram 
itaeltl  They  were  then  moving  westward,  accompanied  by  a  vast  army 
of  a  kind  of  reddish-brown  grasshoppers,  which,  it  has  been  conjectured, 
are  merely  locusts  iu  a  preliminary  stage  of  existence,  and  which  at  any 
rate  consumed  every  leaf  of  cumbu  as  they  moved  slowly  along,  and 
probably  a  good  deal  of  the  grain.  They  progressed  so  very  slowly  that 
it  was  many  days  before  they  reached  Mauiachi  (a  little  more  than  a  week 
ago),  and  now  they  appear  to  be  following  the  line  of  railway  to  the 
north,  though  a  considerable  number  were  reported  to  have  beeu  seen 
nearly  as  far  Bonth  as  Qangaikuudan,  within  10  miles  of  Tinnevelly; 
and  reports  of  their  arrival  in  scattered  detachments  in  other  parts  of 
the  district  also  have  beeu  heard,  but  fortunately  not  as  yet  aqiong^t 
the  rice  crops  in  the  Tambrapnmi  Valley. 

Ko  one  seems  to  have  any  idea  of  their  origin ;  and  it  is  equally  dark 
as  to  their  destinatiou,  or  the  probable  duration  of  their  stay  in  the  dis- 
trict. 

Fortaoately,  the  bulk  of  the  dry  crop  in  the  north  bad  been  harvested 
before  their  arrival,  and  as  the  rice  harvest  has  also  began,  hopes  are 
entertained  that  they  will  be  too  Iat«  to  get  any  share  of  it  even  If  they 
come  at  all. 

The  most  anxious  question  at  present  is  whether  they  will  eat  cotton 
when  there  is  nothing  else  left.  So  far  they  appear  to  have  left  it  alone, 
but  then  there  has  been  abundance  of  more  nourishing  food  to  be  got, 
and  the  owners  of  an  uuusualty  fine  crop  of  cotton  are  naturally  suner- 
iug  terribly  from  suspense. 

Ko  one  seems  to  have  attempted  to  destroy  or  get  rid  of  then  in  any 
way;  bnt  a  good  deal  of  grain  was  hastily  pick^  (probably  before  it 
was  quite  ripe)  as  the  plague  moved  on, 

J.  B.  PENNINGTON, 

Collector  of  Tinnevelly. 
Battde,  February  7,  1878. 

Locasts  appeared  iu  swarms  in  the  villageof  Sattur  and  in  the  fields 
adjacent  to  it  this  morning.  They  have  been  also  going  towards  the 
western  hills,  and  it  is  feared  they  may  damage  the  paddy  cultivations 
now  in  a  thriving  condition  in  many  of  the  hill  villages  iu  Sankara- 
naiuarkovil  and  StriviUipnttur. 
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In  a  few  fielde  on  which  cotton  ia  cnltivated  the  locoats  appeared 
largely.  They  eimply  crawl  on  the  jrronTid  and  one  or  two  fly  about  the' 
stalk  and  do  not  appear  to  destroy  either  the  leaves  or  blossoms.  How- 
ever, it  remains  to  be  seen  whether  they  eat  the  cotton  as  they  do  the 
cambu  or  cholnm. 

H.  SUBBARAYEB  lYEB, 
Acting  Deputy  Collector  of  Tinnerelltf. 

Proceedings  of  the  Hadras  Qorernment,  March  20, 187S. 

The  attention  of  the  Governor  in  Council  has  been  drawn  to  the  fre- 
quent notices  of  the  flights  of  locosts  in  the  reports  of  district  and 
other  officers,  bnt  which  have  been  unaccompanied  by  any  clear  indica- 
tion of  the  direction  of  flight  or  the  first  known  gathering  or  resting 
placesof  IbeseinsecCs.  The  Governor  in  Conncil  desires,  therefore,  that 
district  officers  will  impress  upon  all  sub-collectors,  assistants,  deputy 
collectors  and  tahsildars  that  the  Government  attach  much  import- 
ance to  accurate  iuformation  as  to  the  movements  of  these  insects  being 
communicated  to  them ;  and  the  care  with  which  this  information  is 
obtained  may  very  materially  affect  the  success  of  any  measures  which 
may  eveutnally  be  found  necessary  for  their  destruction  or  to  check 
their  ravages. 

C.  G.  MASTER, 
Seoetary  to  the  Oovemment. 

OODOoim-PETTA,  March  26, 1878. 

On  the  2l8t  and  22d  instant,  between  12  m.  and  2  p,  m.,  a  swarm  of 
locusts  made  their  a]>pearance  in  the  KuUapurnm  village  of  this  taluq, 
apparently  having  come  down  from  the  Anamallay  Hills.  They  com- 
pletely, or  nearly  so,  destroyed  the  paddy  in  Karoongalpathoo  (one  of 
the  divisions  into  which  the  nuujiih  lands  of  Kullapurum  are  divided). 
On  being  driven  from  there  by  the  ryots,  the  locusts  entered  the  nun- 
jah  lands  of  Baniakoluut,  belonging  to  Comaralingiim  village,  and  de- 
stroyed the  paddy  crops  in  about  40  cawuies  of  hind,  the  produce  of 
which  was  estimated  at  about  300  salagayas,  or  24,0UO  pucka  measnres. 

Leaving  this  they  betook  themselves  eastward,  passing  through  Kol- 
umam  village,  where  they  also  destroye<l  some  paddy.  They  finally 
entered  the  Pulni  Talnq  (Madura  district). 

The  total  damage  done  by  these  locusts  has  t>een  ascertained  to  be 
worth  about  Rs.  4,000. 

The  swarms  were  described  as  being  abont  one  mile  in  length  and 
three-fourths  of  a  wile  in  width,  and  as  they  passed  they  completely 
hid  the  sun  from  sight. 

J.  H.  COOK, 
Sp&nal  Assistant. 

Abwi,  Mag  10, 1878. 
The  following  suggestions  are  firom  J.  F.  Price,  esq.,  acting  coUector 
of  the  Chingleput  district : 

When  in  Cuddapah  I  carefully  considereil  the  snhject  of  tho  best  way  to  deal  with 
incursions  of  locustB,  and  was  iiiiable  to  arrive  at  any  satisfactory  conolnsioa  as  to 
Low  to  meet  the  difficulty.  I  tngjceeted  to  the  people  usiog  nets  and  beating  the 
locusts  into  them,  but  was  inrnriably  met  by  tlie  objection  that  this  waa  impoMible. 

I  consider  that  offering  re^varda  for  cgza  would  produce  no  reBults.  Indeed,  il  has 
not  yet  been  sha^n  that  these  pests  br^  here  at  all.  The  conditions  of  Europe  and 
Anii^rica  siu  such  that  there  is  not  much  difficulty,  when  the  energy  of  the  European 
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raca  ia  aided  by  the  raiall  extent  of  conntTy  in  whicli  tlie  locnsta  can  lay  tlieir  egffA 
undetected,  !n  doinff  somethiDg  to  put  them  down.-  Here,  however,  ererf  thing  i« 
aRamat  this.  Patohei  of  nncaltiyated  coontry,  of  greatoi  or  legs  extent,  are  to  be 
round  almoat  eveTjirbere;  the  people  irnnt  etmey,  and  Hia  no  wedded  to  their  own 
ideas  that  thoj  wUl  try  nothing  that  i*  suggested  to  them. 

I  believe  myself  that  with  a  line  mesh.net  so  made  as  to  hag  in  the  center,  and  put 
across  the  end  of  a  field  attacked  by  locnats,  the  insects  might  easily  be  beaten  iuto 
it  and  deatrojed ;  bnt  it  is  hopeless  to  eipeet  natives  to  do  this  kind  of  thing.  It 
mnet  be  under  the  supeiintendeuce  of  a  European ;  and  thus  the  crop  at  stake  will 
cost  more  than  it  is  worth. 

Protecting  fields  with  hres,  or  destroying  locusts  by  this  means,  is  a  measnre  which 
cannot  be  effected  in  soutbem  India.  The  spots  where  I  have  In  Cnddapali  seen  the 
locnsts  doing  the  most  damage  are  thoee  where  there  js  hardly  enough  fuel  to  be  ob- 
taiued  for  cooking  purpoaea. 

J.  P.  PEICE, 
Acting  CoUteior,  CkingUput  Ditiriet. 

PALMAKAIH,  June  22, 1878. 

Locnsts  have  not,  as  yet,  made  their  appearance  in  this  districL  The 
acconnts  which  liave  been  published  and  circalated  by  the  board  of 
revenue  show  very  clearly  that  human  efforts  are  powerless  to  cope 
with  the  calamity  of  a  visitation  of  a  swarm  of  locusts  in  the  mature 
state  when  their  locomotive  powers  are  fully  developed,  and  that  it  is 
to  the  destruction  of  the  yonuj^  swanns  that  oar  attention  must  be 
specially  directed. 

There  is  little  doubt  that  when  once  the  people  are  made  thoroagbly 
aware  of  the  terrible  loss  that  will  be  the  result  of  apathy  or  indiffer- 
ence on  their  part,  they  will  combine  to  kill  the  insocts ;  this  may  best 
be  effected — 

Ist.  By  bringing  a  nnmber  of  plows  together  and  as  speedily  as  pos- 
sible plowing  np  the  lands  where  the  old  insects  have  alighted  and  de- 
posited their  eggs,  while  the  women  aud  children  search  the  furrows 
and  collect  the  bags  of  eggs,  aud  for  each  basket  so  collected  to  pay  a  ' 
reward  of  2  aunas. 

2d.  After  the  young  locnsts  hare  emerged  from  the  ground  the  swarms 
of  crawling  insects  to  he  swept  into  heaps  and  bnmt  with  straw,  brush- 
wood, and  rubbish  placed  upon  them  or  else  driven  into  deep  trenches 
to  be  dug  for  the  purpose,  at  the  bottom  of  which  fire  may  be  kept  burn- 
ing, and  they  can  thus  be  destroyed  iu  large  numbers.  This  latter  will 
probably  be  found  the  most  efficacious  remedy ;  or  they  may  be  bnried 
as  the  trench  fills  by  the  excavated  soil  that  should  be  heaped  on  the 
further  side  from  the  swarm. 

3d.  By  sweeping  the  yonng  insects  into  sacks  with  wide  months. 

Much,  of  course,  depends  on  the  nature  of  the  locality  where  the 
locust^  are  fonnd,  and  the  possibility  of  collecting  people  iu  sufficient 
numbers  to  exterminate  them.  Iu  this  district,"  where  there  are  such 
extensive  tracts  covered  with  thick  jungle,  it  will  be  difficult  to  get  at 
the  spots  where  the  females  deposit  their  eggs. 

W.  S.  WHITESIDE, 

Collector  of  North  Areot. 

Vedakhilue,  June  15, 1878. 

This  district  has  hitherto  been  free  from  the  scourge  of  locusta. 

In  regard  to  the  question  what  step  shoald  be  taken  to  rid  the 
country  of  this  plague,  it  is  not  easy  to  write  with  certainty;  much 
will  depend  on  the  nature  of  the  ground  on  which  the  insects  first  settle, 
and  the  direction  of  the  wind. 

It  may  in  some  instances  b6  possible  to  light  fires  to  windward  of 
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tbem,  and  so  destroy  them  either  in  tho  flames  or  amoke.  The  plan 
which  may  prove  most  effective  iFill  be  to  dig  a  trench  and  drive  the 
locusts  iuto  it. — [From  B.  F.  Webster,  esq.,  collector  of  Tanjore.] 

Ttjticoein,  June  19, 1878. 
The  locDSts  which  invaded  Tuticorin  have  nearly  all  been  driven  by 
the  strong  west  wind,  not  snly  to  the  "islaad"  and  Devil's  Point  (a 
tongue  of  land),  bat' over  these  into  the  sea.  They  were  all  winged, 
and  it  would  not;  havo  been  possible  to  catch  them.  Fire  was  either  im- 
practicable or  inadmissible.  They  appeared  on  11th  up  to  18th,  coming 
ajiparently  from  westward;  but  few  are  left  at  present  behind  the  salt- 
pans where  fire  would  be  dangeroas. — [From  F.  E.  Gibson,  esq.,  sab- 
collector  of  Tinnevelly.]    * 

Tbiohendob,  June  21, 1878. 
A  very  few  locusts  have  been  driven  to  the  coast  at  Trichendnr  also. 
J.  B.  PENNINGTON, 

ColUetor. 

MAT  30,  1878. 

\\'ith  reference  to  the  reports  I  have  lately  sent  to  the  Board  regard- 
ing the  depredations  by  young  locusts,  I  have  the  honour  to  ask  whether 
tbe  Board  contemplate  sanctioning  rewards  for  their  destraction. 

While  holding  that  their  extermination  is  a  legitimate  dnty  of  the 
ryot,  the  people  are  so  apathetic  that  perhaps  as  a  special  case  it  might 
be  advisable  to  offer  a  small  reward,  say,  2  pies  per  measure,  for  all 
young  locusts  brought  to  «5ie  Taluq  Outcherry  or  produced  before  a  rev- 
enue inspector.  This  would  stimulate  the  small  boys  in  a  village  to 
kill  them  in  numbers,  and  once  they  get  in  the  way  of  it  the  ryots  would 
see  that  the  undertaking  was  not  so  bopelesa,  as  they  now  consider. 

As  to  tho  offer  of  a  reward  for  the  destruction  of  eggs,  I  think  it  would 
be  better  to  give  rewards  for  the  destruction  of  fem^e  locusts.  Those 
that  I  have  recently  caught  are  gravid,  and  although  there  are  com- 
paratively few  of  them,  and  they  are  getting  fewer  every  day,  it  would 
be  a  good  plan  to  get  those  that  there  are  destroyed.  The  female 
locust  is  easily  distinguished  from  the  male. 

I  would  also  suggest  a  reward  of,  say,  1  rupee  for  informatioQ  as  to 
fields  or  grass  lancU  in  which  locust  eggs  hare  been  deposited,  leaving 
it  to  the  village  authorities  to  take'measures  for  ploughing  tbem  up  at 
once. — [From  A.  McC.  Webster,  esq.,  collector  of  Coimbatore.] 


PuLLADDM,  May  22,  1878. 

In  the  twelve  intermediate  miles  from  Oodooma1pett»h  to  Feryapatty 
very  few  traces  of  iBcnsts  were  found.  In  one  or  two  places  where  they 
were  the  ryots  were  in  the  fields  driving  them  away.  Their  numbers  did 
not  appear  to  be  unman  a  gen  ble. 

At  Feryapatty  they  were  in  great  numbers.  The  people  had  tried  ia 
every  way  to  drive  them  off,  but  ^rithout  success.  I  went  to  a  cholum 
field  where  a  fine  crop  was  being  destroyed,  and  as  an  experiment  or- 
ganized a  drive.  It  was  interesting  as  showing  to  what  extent  it  ia 
true  that  the  ryots  can  do  nothing  to  preserve  their  crops.  This  field 
was  abont  a  cawny  in  extent,  and  there  were  eleven  beat«rs.  Driving 
the  insects  (few  only  had  wings  fully  developed)  foot  by  foot  down  into 
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a  comer,  tbfiy  tliere  killed  great  unmbere.  Meantime,  hardly  any  appre- 
ciable differcDce  conid  be  detected  in  the  uamber  of  iD8e<:t8  still  left 
among  the  cholum;  it  waBaccordiilgly  beaten  again  and  a  larger  Bwarm 
drivea  out.  The  i^ots  filled  two  large  cloths  with  locusts,  whicli  they 
bnrnt. 

The  field  was  not  large,  and  the  number  of  men  engaged  in  getting 
rid  of  the  insects  was  larger  than  most  coltiratora  can  employ.  The 
result,  howeTer,in  this  IhHtance,  was  not  discoaiaging,  for  though  there 
were  many  thousands  of  locuata  left  in  the  field,  yet  the  crop  was  for 
the  time  saved. 

You  have  been  previously  asked  to  sanction  a  small  reward  for  each 
basketful  of  dead  locnsts  brought  in.  If  yon  should  not  think  this  ad- 
viBable  as  a  Government  measure,  I  hope  yon  will  bring  it  before  the 
relief  committee.  They  will  probably  make  grants  to  those  whose  crops 
have  been  destroyed ;  the  wiser  plan  would  be  to  try  to  prevent  the 
destmction. 

Stricter  orders  have  been  issued  to  the  revenue  inspectors  to  report 
about  locusts.  I  fear  that  the  real  state  of  matters  cannot  be  under- 
stood from  the  scanty  information  at  present  afforded. 

The  Board  of  Bevenues  have  been  addressed  with  reference  to  the 

•ffer  of  rewards  for  destmction  of  locnsts.       

A.  McO.  WEBSTER,  Esq., 

CoUtctor. 

COIMBATOKE,  JwJIB  3,  1878. 

APEH.  29, 1878. 

[From  J.  H.Mkiten,  coIlBGtoi'ttfaieBellarydistriot,  April  6,  1878.] 

Beports  of  large  Sights  of  locnsts  bare  been  received  from  the  west* 
em  taluqs  of  this  district.  They  appearedfirat  aboat  the  19th  of  March, 
bnt  the  direction  tbey  took  is  not  given. 

In  the  Hadagalli  Taluq  they  appeared  first  In  the  Hollal,  on  the  ex- 
ixeme  western  bonier,  and  took  a  northeasterly  direction.  This  was 
about  the  22d  of  March.  They  appeared  at  Endlighi  on  the  3d  instant 
from  the  south,  and  went  in  a  northeasterly  din'ction. 


[From  J.  O.  Firtfa,  eaq.,  ex-depntj  colleotor,  Bellary  dlvMon,  ApiU  3,  ISK.'J 

At  8  a.  m.  this  momihg,  hearing  a  great  noise  of  people  shouting  in 
the  direction  of  the  town  of  Endlighi,  and  learning  from  a  Talaq  peon 
that  locusts  had  just  began  to  attack  the  fields,  I  ^loped  do^vn  to  the 
south  of  and  close  to  the  village  where  there  are  about  200  acres  of 
paddy  cultivation  about  half-grown,  and  saw  a  large  flight  of  locusts 
about  half  a  mile  in  width  coming  from  the  south.  The  villagers  stand- 
ing in  the  paddy  fields,  waving  cloths  and  dried  cocoanut  branches, 
shouting,  firing  guns,  and  lighting  fires,  succeeded  in  a  great  measure 
in  preventing  the  locdsts  &om  settling  upon  the  paddy  fields  and  upon 
the  gardens  of  vegetables,  &c.,  in  their  vicinity.  But  little  damage  was 
done  to  the  crops.  The  locusts  proceeded  in  a  northerly  direction,  leav- 
iiig  few  stragglers  behind. 

The  locusts  were  of  a  reddish-brown  color,  varying  in  length  1^  to  2^ 

J.  H.  GARSTIN, 
AdditioHal  Secretary  to  OovernTnent. 
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Mat  7, 1878. 

[Fiom  Retired  Sureeon-Major  J.  Bhortt,  M.  D.,  to  C.  A.  Oalten,  eaq.,  acting  taoT»> 
tuy  to  the  Board  of  Rereaue,  dated  Yerkaud,  March  27, 1878.] 

As  locasts  are  said  to  be  causing  much  destraction  In  the  Tinoebelly 
district,  I  beg  to  make  the  following  suggestions  for  their  extermlna- 
tiou:  Locusts  should  be  destroyed  by  employing  men,  women,  and 
children,  if  available,  to  pick  them  off  the  infested  plants,  puU  off  their 
beads,  i^nd  throw  them  into  a  basket  for  subsequent  removal  to  a  pit 
dug  tor  the  purpose,  where  in  tbe  course  of  time  they  will  form  excel- 
leut  manure.  A  search  must  be  made  for  their  eggs  in  all  the  districts 
they  have  infested;  these  should  be  collected  and  borut.  A  third  ex- 
ploration must  be  made  for  the  yonng  that  may  be  hatched ;  these  must 
be  destroyed  like  the  mature  iusect.  When  locusts  have  invaded  a 
large  Held,  a  flock  of  sheep  or  goats,  even  cattle  in  large  numbers,  may 
be  driven  through  them  so  as  to  trample  them  down  and  destroy  tbeui. 

{A  true  copy  and  extract.) 

C.  A.  GALTON, 

Acting  Secretary. 

Madura^  May  25, 1878. 
They  (the  locusts)  went  on  increasing  in  size  and  number  day  by  day 
find  progressed  rapidly  towards  the  north  and  west  till  at  last  they 
spread  over  the  whole  division  and  destroyed  all  the  dourisfaing  crops 
before  them,  leaving  nothing  that  could  be  of  any  use  to  the  ryots  be- 
■   hind,  to  the  great  disappointment  and  fear  of  the  hopeful  ryots.    They 
4o  not  seem  to  have  disappeared  from  the  district  yet,  but  are  met  with 
bere  and  there  in  small  numbers,  though  not  iu  swarms  as  before ;  and 
jiothing  is  known  of  their  ultimate  destination  or  the  length  of  their 
probable  stay  in  the  division,  and  all  attempts  hitherto  made  by  the 
ryots  to  destroy  them  or  check  their  ravages  by  throwing  sand,  ashes, 
^e.,over  tbem,or  by  beating  drums,  &c.,  witha  view  to  drive  them  oat, 
bave  proved  fntile,  and  no  means,  it  is  reported,  can  possibly  be  de- 
vised by  them  for  their  effectual  destruction  and  annihilation. 
SOOBIAMOOETIA  PILLAI, 

Deputy  Collector  on  Qenertd  Jhitieg. 

Mat  23, 1878. 

With  reference  to  your  telegram  of  the  22d  instant,  I  beg  respectfully 
to  inform  you  thati  proceeded  to  Potbanore  as  quickly  as  possible.  The 
Monegar  and  three  or  four  ryots  were  present,  but  did  not  know  where 
the  locusts  were. 

After  some  search  in  adjoining  fields  we  came  npon  three  swarms. 
They  were  all  young  and  wingless,  of  the  same  size  and  color,  showing 
that  tbey  must  be  of  the  same  age  and  species;  each  group  covered  a 
fimall  pateh  of  ground,  say  about  15  by  10  yards.  The  ryots  say  these 
joung  insects  must  have  immigrated  from  the  south;  that  no  large 
flights  ever  alighted  on  their  fields,  though  they  passed  over  them  more 
than  a  month  ago;  and  four  or  five  days  back  they  did  not  notice  this 
l>est. 

I  got  about  40  men  with  sufQcient  material  this  morning,  caused 
rolls  of  paddy  straw  and  thirty  torches  to  be  prepared,  got  about  15  to 
20  men  to  carry  torches  and  sticks,  and  the  others  carried  the  straw  and 
«thcr  materials. 
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We  proceeded  to  one  of  the  swarms.  The  rolUmeD  threw  their  straw 
rolls  aroDnd  an  occnpied  tract  and  completely  encircled  it ;  the  torchnien 
immedfately  set  fire  at  different  points,  and  wheu  the  insects  moved  to- 
ward the  center,  kept  pushing  the  bnruing  straw  with  sticks  slowly  be- 
hiDd  them,  killing  many  during  the  process.  Some  of  the  insects  quickly 
escape  whenever  the  parts  of  the  burning  material  are  extinguished. 

TUe  ryots  granted  that  our  method  was  successful,  bat  they  betray 
their  shortsightedness,   as  they  cannot  see  the  necessity  of  working 
-  about  insects  iu  a  field  which  does  not  belong  to  themselves. 

Mr.  A.  PINTO, 
Acting  Tahsitdar  of  Coimbalore. 

Jellipatty,  May  19, 1878. 

I  regret  to  report  that  a  very  great  portion  of  the  taluq  is  infested 
with  yoQDg  locnsts,  whose  ravages  are  very  distressing.  The  southern 
half  of  the  taluq  appears  to  suffer  most,  and  the  further  south  we  go 
they  are  more  numerous.  All  the  grass  is  eaten  np  and  nearly  all  the 
ganlen  crops.  They  must  have  bred  on  the  Auamallays  aud  found 
their  way  down,  for  the  sides  of  the  hills  are  covered  with  them,  and, 
having  eaten  up  all  the  pasturage,  they  may  be  seen  marching  deliber- 
ately down  t«  the  villages.  They  are  also,  so  the  forest  overseer  told 
me,  eating  the  young  bamboos. 

Arrived  at  Dhully  I  rode  out  to  the  foot  of  the  hills  near  Tiroomoor- 
tliypovil.  Here  the  ground  was  literally  covered  with  them.  I  coUecb-d 
about  100  people,  aud  when  I  saw  a  large  swsrm  I  threw  some  straw 
over  them  pnd  set  fire  to  it.  Some  perished,  but  they  were  only  a  few 
out  of  the  millions  and  millions  there.  Iu  other  cases  I  lit  a  lire  half 
around  them  and  got  the  people  to  drive  them  iu, 

In  Dhully  aud  in  the  village  where  1  am  at  present  encamped,  they  are 
even  in  the  houses,  and  in  some  cases  the  people  have  been  obliged  to 
leave  their  houses.  The  destruction  done  by  these  locusts  is  enormous 
and  distressing,  when  we  consider  that  the  cholum  now  being  eaten  is  the 
third  crop  the  poor  ryots  have  attempted  to  grow.  The  cholum  stalks 
are  now  calculated  to  feed  the  cattle  for  a  year,  but  it  is  all  gone;  so 
what  will  the  cattle  do,  as  the  grais  is  also  eateni 

J.  H.  COOK,  Esq., 
fecial  Airittant  in  charge  of  State  Eeli^  Workt. 

Bawalpindi  Division,  Pdkjab,  July  29, 1863. 

The  yooDg  locnatB  have  began  to  be  hatched  at  Lahore  itself,  where 

there  was  previously  do  snspidou  even  of  eggs  having  been  laid,  as 

also  in  the  Gurdaspor  district,  in  vast  nnmbers.     The  old  locnsts  have 

been  laying  their  eggs  at  Sirsa,  Hissar,  Bohtak,  Patiala,  aud  other 

girts  of  theSutleJ,  while  they  are  stated  to  be  laying  them  broadcast  in 
ikauer  and  other  parts  of  Hajputana.  In  the  Dengat  and  Peshawar 
divisions,  as  well  asiu  Bawalpindi,  and  it  is  to  be  feared  throughout  the 
Salt  Bangs  and  elsewhere  iu  the  north,  the  same  process  appears  to  be 
going  on;  so  it  appearscertain  the  coming  crops  must  be  devastated  fhr 
and  wid^— more  especially  the  cotton  crops,  which  have  already  begun 
to  suffer — if  the  most  resolute  efforts  be  not  made  to  destroy  the  eggs 
aud  young  broods  before  they  attain  to  maturity. 

It  is  quite  certain  that  the  only  stage  at  which  these  destroyers  can 
be  effectively  contended  with  is  while  the  eggs  are  still  in  the  ground, 
or  very  shortly  after  the  young  have  been  batched.  The  most  effective 
mode  of  destroying  the  Ibrmer  appears  undoubtedly  to  be  to  plow  up 
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tlie  field  repeatedly;  while  the  yonnjt  locnsts  while  only  a  few  days  old 
may  be  destroyed  with  wonderful  facility  by  driving  them  gently  into 
a  email  ditch,  previously  dcg  for  their  reception,  and  then  covered  with 
earth  well  pressed  down.  When  they  are  not  above  a  week  old  a  trench 
of  6  or  8  inches  wide  and  deep,  snch  as  two  men  may  form  in  a  few 
minutes,  sufHcesfor  securing  the  insects,  which  jump  into  it  with  alacrity, 
and  appear  wholly  unable  to  extricate  themselves  from  it. 

J.  A.  E.  MILLER,  Esq., 
Finaiioial  CommiaHoner,  Punjab. 

Lahore,  December  lO,  1869. 

Assuming  that  there  are  two  approved  methods  of  destroying  these 
insects,  viz.,  by  digging  up  their  eggs,  and  by  driving  the  young  brood 
into  shallow  trenches  dug  across  their  course^  it  appears  to  the  officiat- 
ing financial  commissioner  that  the  villagers  in  the  Punjab  areas  much 
interested  in  performing  these  operations  as  they  would  be  in  endeav- 
oring to  extinguish  a  conSagration  which  threatened  the  destruction  of 
their  houses;  and  that  as  amie  no  remuneration  should  be  thought  of, 
although  the  collection  of  the  people  must  be  effected  by  the  exhibition 
of  authority. 

In  the  locust  visitation  of  1863  it  is  believed  that  considerable  sums' 
were  defrayed  in  payment  for  eggs,  which  were  in  several  districts  bought 
by  weight  and  destroyed;  but  even  in  that  year  the  labors  of  the  popu- 
lation generally  were  not  remunerated,  nor  was  any  remuneration  ex- 
pected. 

During  the  present  year,  when  locnsts  have  been  seen  in  large  num- 
bers, and  have  also  laid  their  eggs  in  several  districts,  no  appIicatioQ 
for  any  payment  whatever  has  l«en  made  to  this  office,  althongh  it  was. 
intimated  that  funds  wonld  be  provided  if  necessary,  and  it  is  believed 
that,  with  one  exception,  which  has  come  incidentally  to  notice,  there  will 
be  no  application  made. 

There  no  doubt  may  be  circnmstances  under  which  payment  would 
be  necessary,  as,  for  instance,  when  the  Uieale  of  the  locusts  or  their  eggs 
is  far  distant  from  any  village,  and  the  people  have  to  be  collected  with 
great  iuconrenience  to  themselves.     ' 

J.  A.  E.  MILLER, 
Secretary  to  Financial  Commitaittn,  Fvtijab. 

Lahore,  January  27, 1870. 

I  am  desired  to  acfenowledge  receipt  of  your  letter  of  the  10th  of  De- 
cember, communicating  the  views  of  the  financial  commissioner  in  re- 
gard to  expenditures  incurred  in  thedestruction  of  locusts;  and  to  state 
that  the  honorable  the  lientenant^govemor  concurs  generally  in  these 
views.  Where  the  people  themselves  are  engaged  in  the  work  of  de- 
strnction  in  their  own  villages,  it  is  certain  that  no  outlay  should  be 
ordinarily  incurred;  bat  exceptional  eases  may  occur  where  some  oot^ 
Jay  will  be  necessary,  and  amongst  them  are  cases  such  as  referred  to  in 
your  letter,  where  eggs  have  been  laid  at  a  distance  from  the  villages,, 
and  then  possibly  some  outlay  would  have  to  be  incurred,  which  woiild^ 
in  the  lieutenant-governor's  opinion,  be  fairly  chargeable  to  the  adjoin- 
ing villages  that  would  be  the  first  to  suffer  if  the  young  locasta  re- 
mained nndestroyed. 

I  am  also  to  observe  that  the  destructioQ  of  the  eggs  should,  in  His 
Honor's  opinion,  be,  as  a  mle,  disconraged.    It  is  a  difficult  operation 
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atid  by  no  meaos  certaiDly  Bucceasful,  and  th«  deBtmction  of  tbe  joung 
wlieii  first  hatched  ia  ao  ezoeediugly  simple  operation,  and  certain  and 
effectual  in  its  resalta. 

T.  H.  THORNTON,  Es<)., 

Becretary  to  Qovemment 

DHBIB0M,  June  21, 1S78. 

In  reply  to  yoar  memoiandum  dated  lltb  instant,  I  bave  the  honor 
to  inform  yon  that  alt  monegara  have  been  directed  to  send  immediate 
reports  of  the  appearance  of  locusta  in  their  villages. 

I  bave  personally  destroyed  three  separate  swarms  of  locusts  on  these 
hills,  and,  from  all  I  can  hear,  this  is  evidently  a  regnlar  breeding  grontrd. 
Of  course  some  escaped,  but  I  beUeve  I  am  not  exaggerating  when  I  say 
I  destroyed  millions. 

1  lighted  fires  about  a  yard  wide  in  a  semicircular  form  for  about  100 
yards,  and  theu  with  the  aid  of  coolies  drove  the  young  locusts  into  the 
fire ;  those  that  attempted  to  return  were  killed  by  the  coolies,  who 
were  armed  with  branches  of  trees.  In  two  places  I  found  them  ho  nu- 
merous that  I  set  Ure  to  the  grass,  as  the  only  means  of  destroying  them. 
So  great  were  tbe  numbers  that  tbe  smell  arising  fr*m  the  burnt  insects 
was  positively  ofl'ensive,  aud  I  believe  that  the  comparatively  few  that 
escaped  were  mostly  too  much  hurt  to  live. 

Nothiug  will  itidace  the  young  insects  to  separate,  and  I  found  I  could 
have  a  succession  of  "drives,''  as  by  giving  them  an  hour's  rest  those 
that  escaped  invariably  collected  together  again;  so  I  was  enabled  to 
oontiuoe  their  destruction  f^m  S  a.  m.  to  5  p.  m. 

A.  0.  McOEEGOR, 
Deputy  Collector  Northern  Division  of  Coimbatore. 

MODITED,  July  9, 187S. 

I  have  to  report  the  appearance  of  locusta  in  this  district.  One  swarm 
v/nH  first  noticed  by  the  sub  collector  yestertlay  evening  at  Kandlama- 
dngu,  and  I  noticed  the  same  swarm  passing  to  the  eastward  as  I  rode 
here  thismorniog.  The  villagers  here  tell  me  that  another  swarm  left  this 
village  yesterday  morning  aud  flew  away  to  the  east,  but  apparently  tak- 
ing H  more  northerly  direction  than  the  swarm  I  saw  this  morning.  In 
this  village  no  eggs  have  been  found  as  yet.  Ten  acres  of  very  young 
sazza  were  destroyed  iu  this  village,  und  the  leaves  of  sugar-cane  were 
also  eaten,  but  the  crops  will  survive. 

The  villagers  of  Kandlamadugu  drove  the  locusts  from  their  fields, 
and  this  I  believe  to  be  quite  possible  from  the  manner  in  which  my 
horse  disturbed  some  locusts  this  morning. 

Some  ten  persons  trailed  branches  over  the  sugarcane,  and  this  failed 
to  remove  the  locusts.  If  ryots  woul4  combine,  they  could,  with  the  aid 
of  cattle,  drive  locusts  from  a  dry  crop  and  save  it,  if  this  be  done  im- 
mediately a  swarm  alight. 

Tbe  locusts  came  from  the  westward,  and  most  probably  from  tbe 
Mysore  coantry,  where  I  believe  the  swarms  are  very  numerous. 
W.  D.  H0R8ELY,  Esq^ 

Collector  of  Cuddapah. 
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EXPEBIENCE  WITH  THE  SPRING  CANKEB-WOEM. 
B;  Martin  A.  Howbll,  Jr.,  of  Oreaueood,  Henrg  CooiKv,  lUituOi. 

DEiJR  Sib  :  I  take  pleaaaro  in  sabmitting  to  yon  the  details,  in  sab- 
stance,  of  the  means  employed  to  save  my  apple  crop  daring  the  year 
last  past,  which  was  threateaed  with  complete  estermination  hy  cloads 
of  canker  worms,  which  have  become  a  scourge  to  the  orcliards  of  a  large 
portion  of  this  part  of  the, State.  Having  purchased  this  farm  but  the 
year  previous,  being  unaware  of  their  presence  in  each  unmbers,  aud 
preoocnpied  witb  other  duties,  I  fonnd  no  time  to  devote  to  them  suf^ 
attention  as  the  necessitiea  of  the  case  demanded  at  the  late  hour  their 
diHcovery  was  made  known  to  me. 

As  a  means,  however,  of  reducing  the  labor  of  the  following  season 
of  work  I  procured  a  competent  person  to  trim  the  trees  of  their  excess- 
ive central  shoota  and  branches,  in  order  to  open  up  the  interior  and 
enable  us  to  reach  more  effectively  onr  object.  (This  was  done  in  June.) 
In  the  interim  the'  soil  for  some  12  feet  distant  from  the  trunk  was 
loosened  up,  a  copious  dressing  of  liquid  manure  turned  in,  and  the 
surface  top  dressed  with  good  dry  compost  in  order  to  give  all  possible 
vigor  to  the  trees  to  enable  them  to  withstand  the  shook  of  the  loss  of 
foliage  and  pruning  of  the  present  season. 

The  following  winter  of  1877-'78,  it  will  be  remembered,  wa«  one  of 
nnusual  mildness,  the  spring  opening  early,  the  weather  unusually  fair, 
and  the  soil  in  condition  very  favorable  to  insect  life, 

Durtng  the  warm,  showery  weather  of  March,  when  the  bark  was  soft 
and  friable,  I  scraped  the  bark  of  the  trunks  and  larger  branches,  after 
which  they  were  washed  with  a  preparation  of  lime  and  snlphur  thick- 
ened to  the  consistency  of  paste,  with  good  alkaline  soft  soap,  which 
-  afl'orded  considerable  amusement  to  the  farmers  as  they  passed  by,  and 
was  reckoned  a  waste  of  time  and  money  to  no  purpose. 

A  casual  examination  of  the  trees  revealed  the  presence  of  other 
enemies  which  had  been  left  comparatively  undisturbed  for  some  years 

i trior  to  my  occupation.  Among  these  I  will  mention  the  leaf-cramp- 
ers  in  abundance,  and  the  scale,  which,  in  conjunction  with  the  canker 
worm,  were  making  the  life  of  the  orchard  a  brief  one.  A  carefol  ex- 
amination of  some  of  the  nests  of  the  leaf-cmmplers  hronght  to  light  a 
goodly  store  of  eggs,  which  aroused  my  suspicion  at  once;  these  were 
placed  under  a  glass  and  hatched  out  in  the  sun  in  a  few  days,  every 
egg  producing  a  canker  worm,  I  called  the  attention  of  several  of  my 
neighbors  to  Uie  matter,  and  advised  prompt  and  decisive  measures  to 
destroy  them  early  in  life.  Ko  action  was  taken  by  them  at  the  time 
named,  and  in  every  case  the  foliage  and  crop  were  entirely  destroyed. 
TbeBB  new-fangled  notions  of  theoretical  farmers  were  looked  upon 
with  much  suspicion,  and  the  plucking  of  the  ueats  of  these  leaf-crump- 
lers  was  postponed  sine  die. 
With  the  borsting  of  the  leaf  buds  came  swarms  of  canker  worms, 
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preying  at  once  npon  tbo  tender  leaves.  Prior  to  actire  operations^ 
aiid  beture  the  increase  of  foliage  rendered  the  task  more  diflicnit',  we 
wiped  ont  every  nest  of  tbe  tent  caterpillar,  which  began  to  appear  in 
the  forksof  the  branches,  tbeninthe  tender  condition  of  early  existence. 

I  tben  took  my  garden  eqglne,  one  procured  for  this  specific  pnrpose, 
with  23  feet  of  rubber-hose,  nozzle  and  flue  rose  sprinkler,  built  a  tem- 
porary sled  of  boards  to  carry  three  or  four  barrels  of  soft  water,  and 
with  four  poands-of  pure  arsenite  of  copper,  a  barrel  of  soft  soap,  and 
a  team  to  draw  tbe  sled  from  tree  to  tree,  we  commenced  our  foray  on 
tbese  pesta  of  civilization  before  the  foliage  could  afford  a  screen  to  the 
searching  spray  of  tbe  sprinkler.  About  two  pailsful  of  soap  was  placed 
in  each  barrel  of  water  and  thoroughly  diBSolved.  A  fine  Ko.  80  sieve 
was  placed  over  the  tank  of  t&e  garden  engine,  Vhich  was  filled  with 
the  liquid,  great  care  being  taken  that  do  dirt  or  foreigu  substance 
passed  tliroagh,  in  order  to  give  a  free  and  nuobstmcted  discharge  to 
the  minutely  perforated  sprinkler.  Abont  two  tablespoonfuls  of  pure 
ai^enite  of  copper  was  tbeu  thrown  in  tbe  tank  and  kept  well  agitated, 
when  my  assistant  mounted  the  tree,  directing  bis  attention  to  the  wash- 
ing  of  the  upper  part  of  the  tree,  and  tbe  lowermost  after  descending^ 
every  part  being  thoroughly  washed. 

Heavy  showers  and  storms  of  wind  iuterropted  operations  freqnently, 
and  where  any  worms  escaped  destruction  they  would  take  advantage 
of  the  opportunity,  drop  down  on  their  thread,  and  swing  off  with  the 
wind  to  adjacent  trees;  and  pass  from  tree  to  tree  until  they  reached 
that  part  of  the  orchard  yet  uutouebed  by  tbe  wash,  until  every  tree 
so  treated  was  thorongbly  cleansed  of  tbe  worms.  Tbese,  however, 
were  slowly  driven  west  as  the  work  advanced  from  the  opposite 
direction,  tbe  wind  blomng  during  tbe  time  from  the  east  quite  heavily : 
many,  as  they  swung  off  on  their  threads,  being  carried  across  the  roaa 
into  the  adjoining  Uelds  by  the  force  of  the  wind.  An  interruption, 
followed  by  a  change  of  wind  to  tbe  west,  carried  many  back;  which  ' 
necessitated  another  washing;  some  trees  being  syringed  three  and 
four  times.  In  many  cases  the  more  mature  worms  will  drop  on  their 
thread,  and  remain  snsiiended  in  mid  air  for  a  long  time,  and  are  easily 
gathered  npon  a  rod  swept  qnielly  along  through  their  webs,  drawn 
through  the  hand,  and  destroyed.  Our  orchard  being  in  two  parts, 
the  uew  and  tbe  old,  our  first  attention  was  given  to  tlie  former,  as  the 
trees  were  large  and  laden  with  bloseioms.  Here  the  work  was  eflectual ;. 
I  not  a  worm  left  of  the  millions;  and  I  can  truly  say  that  there  were 
enough  worms  upon  any  one  tree  to  consume  the  foliage  of  the  entire 
orchard  had  they  been  left  to  mature,  as  the  brown-and-crisp-appearing 
orchards  for  miles  around  bore  ample  evidence. 

The  work  completed,  the  trees  burst  into  an  apparently  new  life,  much 
of  the  scale  being  destroyed  by  the  later  washings,  and  the  resniting 
heavy  crop  amply  repaid  as  for  oar  labor  and  trouble. 

Of  the  trees  in  the  old  orchard,  which  received  attention  later  in  the 
season,  and  npon  which  there  was  a  comparatively  poor  promise  of  fcaib 
or  future  existence,  many  of  the  worms  had  attained  sufficient  size  to 
enable  them  to  escape  the  searching  f^ent  by  swinging  off  and  reach- 
ing tbe  ground. 

Here  we  made  other  tests  in  order  to  check  their  return  to  the  tree!). 
We  cleai-ed  away  the  surface  for  about  twelve  inches  around  the  collar 
of  each  tree,  pressed  the  earth  down  smoothly  and  compactly,  and  placed 
thereon  a  belt  of  powflered  sulphur.  We  then  coated  a  portion  of  tbe 
bark  with  a  plastic  solntion  of  boile^l  linseed  oil  and  rosin.  Above  this 
a  belt  of  soft  soap  and  sulphur,  each  encircling  the  tree  about  8  inches 
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in  breadth.  Tbe  wonderful  pereiBtenee  and  determination  of  tbis  vorm 
•WOB  aoon  manifest,  for  wliile  many  were  killed  by  ns  in  their  attempts 
to  storm  the  works,  many  succeeded  during  tbe  night  in  wallowing 
through  every  obstacle,  and  again  succeeded  in  reaching  the  branches. 

We  are,  therefore,  of  tbe  opinion  that  for  practical  efiect  tbe  work 
must  be  done  when  tbe  wonns  are  just  hatched  ont,  while  they  are  in 
their  age  of  tender  existence,  and  as  they  begin  to  prey  upon  the  burst- 
ing foliage  of  early  spring.  Here  we  have  every  worm  at  onr  meity, 
and  armed  with  tbe  properwrit  tbey  will  not  be  slow  in  tbetr  obedience 
to  tbe  unpalatable  summons. 

While  we  write  tbe  above  report,  March  16,  we  beg  leave  to  intro- 
duce the  additional  means  made  use  of  to  prevent  tbe  ravages  of  these 
pests  by  preventing  the  ascent  of  the  female  insect  to  tbe  ^ees,  where 
she  deposits  her  eggs. 

The  winter,  it  mil  be  remembered,  was  marked  by  an  nnnsual  anow- 
foll,  and  one  of  more  than  ordinary  severity ;  and  irom  about  the  Ist  of 
December,  1878,  to  March  10,  the  ground  was  covered.  The  sudden 
approach  of  warm  weather  earned  off  the  snow  rapidly,  and  called  as 
to  action.  Tbe  drying  Bonthwest  winds  soon  brought  to  life  those 
which  had  escaped  into  the  earth  tbe  previous  June;  bnt  we  were 

Erepared  to  meet  them.  Onr  trees  were  carefully  scraped  about  three 
set  above  the  collar,  and  a  tenacious  and  plastic  coating  of  treacle  and 
boiled  oil,  with  some  rosin,  mixed  and  heated  so  as  to  make  all  homo- 
geneous, was  then  brushed  on,  forming  a  belt  about  twelve  inches. 
This  we  watched  carefully,  and  as  the  ground  became  drier  the  num- 
bers increased;  tbe  large  preponderance  being  males,  which  perished 
at  once  on  being  hopelessly  fixed;  while  the  females,  all  heavily  laden 
with  egga,  succeeded  in  wallowing  a  few  inches,  where  they  were  i'ound 
flnnly  adhered  in  the  morning,  and  killed. 

The  prevailing  strong  southwesters  and  westerly  winds,  with  the 
sodden  changes  in  temperature  fjrom  7(K>  to  22<>  below  the  freezing 
point,  wrought  such  changes  in  tbe  surface  of  oar  plastic  composition* 
as  to  require  frequent  additions  on  the  windward  side  of  the  trees, 
glazing  them  over  during  the  day  to  such  an  extent  ttat  many,  with- 
out doubt,  passed  over  daring  the  night  in  the  old  orchard;  wliUe  in 
the  new  but  few  were  seen  at  all,  and  these  all  secured.  The  degree  of 
cold  which  these  insects  can  endure  is  rather  surprising  when  we  con- 
eider  the  sensitiveness  of  insect  life  to  the  changes  of  temperature. 
'  After  each  of  our  warm  days,  when  the  mercury  marked  60°  to  70o. 
frost  and  some  ice  followed ;  and  though  no  apparent  movement  baa 
been  made  by  the  insects  up  to  8.30  p.  m.,  with  tbe  mercury  at  40°,  a 
complete  cordon  of  males  was  found  in  the  morning  adhering  to  the 
bands,  and  what  few  females  had  ventured  ont  On  tbe  succeeding 
day  we  noticed  tbe  wind  veering  to  the  nortiLwest,  blowing  a  gale,  and 
at  6  p.  m.  again  recoated  tbe  trees;  mercury,  at  T  p.  m.,  45°,  falling  to 
10°  at  6  a.  m.  On  examination  we  found  many  insects  as  before,  twenty 
males  to  one  iemale ;  and  to  test  the  tenacity  of  life  of  the  latter,  we 
suffered  many  to  remain  during  two  days  of  cold  freezing  weather, 
with  the  mercury  varj-ing  from  10°  to  20°  in  'the  sun,  wind  strong, 
northwest,  and  exposed ;  ground  again  frozen,  and  cov^ed  with  a 
light  fall  of  snow.  After  the  secopd  day's  exposure,  with  the  mercnrj' 
at  10°,  we  carefully  gathered  them  in,  exposed  them  to  the  warm  rays 
of  the  sun  in  a  room ;  when  immediate  signs  of  life  were  shown.  All 
came  through  tbe  ordeal  uninjured,  and  in  their  attempts  to  crawl  off 
were  placed  between  pieces  of  glass  for  microscopic  observation.  The 
pressure  of  tbe  glass  caused  large  numbers  of  eggs  to  exude,  every  one 
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of  which  could  be  seen  readilj'  with  an  ordinary  lens.  The  egga  appear 
to  consist  of  two  colors,  dark  and  light,  the  !i^ht  predominating  in  the 
proportion  in  which  we  find  tbe  males  predominating  in  the  perfect  in- 
sect ;  this,  evidently,  accounting  for  the  variations  in  the  color  of  tbe 
worms  while  preying  on  the  foliage.  Of  these  specimens  I  have  pre- 
served a  number  as  above  prepared  for  fntnre  reference. 

Considering,  therefore,  the  severe  climatic  changes  in  this  region, 
together  with  the  long  continued  gales  of  drying  winds  i^m  the  west 
and  southwest  during  the  early  spring  months,  which  calls  forth  every 
exertion  to  keep  the  plastic  bands  in  proper  condition,  the  tenacity 
and  persistence  of  these  insects,  and  their  endurance  of  the  extreme 
changes  of  temperatare,  the  liability  of  the  adhesive  coatings  to  become 
bridged  over  by  floating  matter  carried  along  by  the  winds,  we«annot 
fitjl  to  coDcIade  that  the  most  practical  means  of  relief  lies  in  the  de- 
stmction  of  the  grub  early  in  spring  after  hatching  ont,  and  that  the 
work  should  bo  prompt  to  be  pfTective. 

Permit  me  to  call  attention  to  the  use  of  pare  arsenit^  of  copper,  as 
imperative  to  success.  I  use  the  term  arsenite  of  copper  in  preference, 
ftom  the  fact  tliatlongezperience  in  the  oseof  this  poison  in  manufact- 
nringin  the  East  enables  me  to  assertthattheonlinaryParis  green  sold 
in  our  drag  stores  for  agricultural  purposes  is  largely  composed  of  sul- 
phateofbaryta^thespecificgravityofwhich  misleads  those nnaccastonied 
to  its  use,  and  is  therefore  not  arsenite  of  copper,  but  an  adulteration — 
the  greatly  increased  demand  for  which,  since  the  advent  of  the  Color- 
ado lieetle,  by  the  agriculturist,  increased  the  incentive  to  adulteration 
by  anscrnpulouB  Qerman  Jews,  who  are  the  principal  manipulators  in 
this  country.  Upon  this  may  be  laid  tbe  causes  of  failure  of  miiny 
to  accomplish  the  desired  end,  though  particular  tO  follow  the  details 
of  practice. 

Again,  the  nse  of  a  good  force  pnmp  is  reqnisite.  There  are  many 
sach  pum^  to  be  procured  with  air  chambers  mounted  on  wheels  with 
the  capacity  of  a  barrel,  which  with  some  twenty-five  feet  of  hose-pipe, 
nozzle,  and  sprinkler  cost  about  $15.  A  number  of  our  neighbors  have 
procured  them  since  our  trials,  and  where  one  found  the  burden  of  ex- 
pense too  great,  two  or  more  clubl)ed  together  in  the  purchase. 

It  is  the  general  opinion,  if  I  mistake  not,  that  the  canker  worm  is 
local,  in  consequence  of  the  fact  that  the  female  is  wingless,  and  there- 
fore cannot  spread.  This  I  find  is  an  error,  more  particularly  in  this 
locality  so  lavishly  favored  with  high  winds.  Caught  up  by  the  gales, 
while  suspended  upon  their  gossamer  web,  I  have  seen  multitudes  car- 
ried far  away,  flying  thus  supported  for  long  distances,  reminding  one  of 
the  gossamer  spiders  which  float  along  on  a  modei;^te  breeze ;  using  the 
same  means  of  transit  comparatively.  That  they  have  spread  over  a 
large  portion  of  the  Northwest  within  a  few  years  the  blackened  and 
seared  foliage  of  our  orchards  tell — a  fearful  truth. ,  And  it  is  the  settled 
con^-iotion  of  all  our  orchardists  and  farmers  that  unless  the  proper 
means  are  used  to  destroy  these  pests,  and  before  mnch  time  has  p'assod 
away,  that  a  crop  of  apples  will  he  a  thing  of  the  past,  and  our  orchards 
will  give  place  to  more  remunerative  purposes.'  At  the  present  rate  of 
destruction  by  the  canker  worm  and  scale  there  is  bnt  a  step  from  the 
living  to  the  dead. 

Prof.  C.  V.  Elley. 
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OOBBIGENDA. 


Pin  Ml.  Udm  M  umI  81,  for  Lmh.  tt»A  Sua 
PnEd  2J3,  line  13.  foTlmrer.iHdbBML 
Pijto  2M,  liue  8»,  foe  PI.  vt  raid  Fl.  TIL 
~        "~  "  le  BC,  for  loDH,  rend  brrad. 


D,  for  loDE,  raad  broad. 


TuRis  ZM,  lint 

pRgB  '^T,  llDs  ID,  for  loDE,  raid  bn 

Page  SS7.  Itos  G  mini  bottom,  Hflei 

Fiigo2&B.  Uue2ftt»m  boltom,  for  ■..».» 

Page  ZU.  line  Sit,  for  nnmd,  read  broad. 

Paiw  2S».  Uns^,  for  aeinneDt,  lead  Mgiaant 

^75.  0-,  ,!.„  ».  for  Fla.  8,  i«ad  PL  LXIII, 


read  longer  i  and  for  wider,  n 


Page; 
PaKeirii 


4  from  bottom,  aft«r  ( 


^"C^- 


PageSQI,  Unel 

Fan  2931  Ifne  1 

Page  »a,  lino  1 , „ „.- 

PagB  204.  table,  line  0  of  last  colamo,  for  PbTwpod*.  Te*d  Pbrwpoda. 
Page  2M,  Ifnn  4  f^om  bottom,  for  Phyaapoda,  nad  Phyai '" 


a,  react  oroeteiiillee. 


j-agD  an,  UUK  Ai.  aiHfr  an^,  i 
Page  9D3,  line  3  from  bottum, 
Fbks  804,  b>e  i,  for  >»,  read 
Page  804,  laal  line,  for  ■".  rot- 

PageSOO,  ine  T  from  bottom.  Sir  mel^plat — .  _^ , 

Pace  MT,  line  S,  for  Flga.  10-1!,  read  PL  ZXIII,  tige.  lO-lZ 

Pan  M8,  Um  B  fMm  bottom,  omit  (PL  ZXIT). 

PiZe  Kt,  Uoa  a  traat  bottom,  tot  cosiODDma  read  flatiptuu. 

Pan  an,  UMlfram  bottom,  After  PlatMlaMTl  XXXIX. 

Pug  m,  Una  2  from  bottom,  belbn  PL  XL,  inaert  n.  ZXSIX,  flf.  B. 

Fue  824,  Una  B,  for  aub^plmerlta.  Taad  anMVimarita. 

Page  t2S,  Una  S.  (or  Plate.  T««d  Platea. 

P»g«3a(S,UneB.f0rflaa.»-a,™rfflga.<lT. 

Page  ta,  line  IS,  for  Eeade,  blng,  read  bead,  being. 

Page  3!B,  Una  10,  fill  flgi-  K 1,  B.  road  AnJL  i  ft  ». 

P»geS2T,llDeSiforFS.4,i«adPLXLIItflt4. 

Pan  817,  bna  8  &rai  bottom,  for  ng.  4.  n^  A  XLII,  Ag.  ^ 

^a  nS,  line  8,  foi  ng.  T.  rasa  PL  XLin,  An.  T-«k 

^e898,  liMU.fbrn««.T-S,nadPLXUI.flga.7-«L 

Page  StS,  Una  IB,  fbraoiB,  lead  traohiBtliiea.  

Page  no,  Hne  a  ttoa  bottom,  ahmpnwHam.  toaart  (PL  XLTin,  Sg.  1). 
Page  330.  laat  line,  after  Bg.  I,  lAUIt  PL  IXOI.  flg.  4. 
Pagt  B81,  Una  E,  omit  I  Fig.  8,  v.  E.). 


PaRB  33.1,  line  22.  for  £.  cupida  (LoploptaUbla),  read  £.  ILiptopklibiai  ntpUs. 

Pa^  331.  line  8  f^vm  bottom,  fur  ipit",  mad  ^it'. 

Page  338,  line  8,  for  euIb.  read  nne. 

Page  838,  line  11  and  l.it  line,  (or '",  n-<  »* 


Pace  830,  b 
^agaaatllno 
aga  S8T,  line 


.._T  flgaro,  tniert  Fl|^  14.— 
.  -„-  _-,  ..Jio  88,  after  (Corjdalui) .,  Inaert  (PI.  LXIT.  flg.  8.) 
Page  837,  line  10,  after  aa  large,  inaert  In  praportlon. 
Pip  8JT,  line  i^  for  Fig.  Z  roa.l  PL  LXlV,  Sg.  8. 
Page  tar,  line  10.  for  eaara-aternits,  mil  anpra-epiatendle. 
Page  387.  Ilnea  IB  ami  20,  for  ibort.  nad  large ;  and  omit  the  m 
ane-balf  aa  targe  aa  the  c — 
Paga  337.  line  IS.  ft-  " 


I,  The  ttooIiuUiie  it  vei;  u 


.  T,llne28.f(i 

PagelST,  lloeaMai 
Paee  337.  line  7  ttnt 

Page  330. •- 

Page  340, 
Page  810, 


Fla  1 


MdPLLXIV  Hg.  3. 


if^mb^ 


jd'divldei. 

0.  omit  tba  vorda.  The  troohantlne  ia  a  little  amal! 

ittom.  for  Fig.  4.  mad  PI.  LXIV.  flg.  4. 

.  LVII,  fla.  a,  reart  PI.  I.VI,  Bjl".  8. 13. 

,i>nm  uCrnTjfanlupII..  inaert  (I'l.LT,  flg. T.). 

■  gnp™.oi)l»tomit* 

-r MPl-LT.  flg.0.). 

_..-  I  fPL  LVI,  flg.  U.). 

Page  341,  llDB  3.  afl«i  meta-,  Ingert  <Flg.  12.). 

Pago  341,  tine  a,  afl«r  mfoterntim,  Inaert  (H.  LT.  flg.  tt.). 

Page  342,  lino  8.  after  metaateraum,  Inaert  {Flg.  8.). 

Page  342,  line  17,  for  7lh,  read  8tb.  _ 

Page  att,  line  29,  for  Plate  LX.  read  Plataa  UZ,  flga.^10^  LX. 

Paga  343,  line  8,  for  flg.  Ui  nad  Bg.  & 


810,  line  3  fram  bottom,  far  (upraatamlb 
341.  line  13  from  boUoni.  after  Jfonlifpa. 
842.  line  1.  after  nemtomum,  InMirt  (FL 
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[92]  COKBIOENDA. 

Pige  U        »  18,  for  flg. «,  reiA  Og.  8. 
PnEe  34        ne  22,  fur  eg.  8,  read  Ug.  a, 

,1 —  "—- .  InMrt  Fig.  IS.— 


ilow  a^jre,  laurl  Fig.  IS.— 
ne  3,  for  Fti-  ,  read  FlK.  1! 
ne  15,  for  fig.  — ,  read  FTb.  1 


id  Fig.  1, 
pBgeH        ie2ll.fur  Fig.  S  read  Fig,l, 
Page  34        IB  23,  for  5,  irul  Z. 
PiwoSI        io3f™-'-"— 
Paga  34        na  13,  T< 

P«i{8  34        le  1IVI7.  for  trocbauliu^  rea.l  com. 
Page  34        ie  17,  for  coxa,  read  tn^bauliiiu, 

Pag«  S4        fa  21,  for  trochaDtioa  rviitl  voia. 

Page  34        IB  14  trom  biiltom,  fur  nriiBs.  read  nreatemllea. 

Fagfl34.,  ,.jeS  frDmboltfim.omll  tlie-Hflerlitaner. 

Page  340,  line  II,  for  cricket  read  crickets, 

Puge  340.  liDa  e  train  boltom,  for  Onboplvnua  ivad  Ortbupteroi 

Pil«a  BtTp'Uae  S,  furHytlpods  rvlti  Uyrio^oda. 
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